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TNE  ULTiMATI  IN  QUALITY.  . . 

UTC  Lincor  Standard  Audio  Trantformert  represent  the  doiest  approach 
to  the  ideal  component  from  the  standpoint  of  uniform  frequency  re¬ 
sponse,  low  wave  form  distortion,  hiqh  efficiency,  thorouqh  shielding 
and  utmost  dependability. 

UTC  Linear  Standard  Transformers  feature  .  .  . 
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AGING  TV  SETS  . COVER 

Operating  each  receirer  a  miniinum  af  2  haurt  with  untynchroniied  ratter  reveals  detective  tubes  and  components 
in  Du  Mont's  new  East  Paterson  plont  Photo  by  Syd  Korton  (Sec  p  118) 

CAME  THE  TV  REVOLUTION,  by  Dorman  D.  Itrool  . 

A  survey  of  television's  impoct  on  the  radio  industry  ond  allied  ortt 

NEW  AUDIO  TRENDS .  . 

Highlights  of  Audio  Fair,  including  new  tope  recorders,  stylus  shadowgraph  and  V  groove,  20,000  cycle  records 

BUILT-IN  ANTENNAS  FOR  TELEVISION  RECEIVERS,  by  Kurt  Schlotingcr  . 72 

Design  ond  construction  dato  for  short  dipoles  ond  square  loops  thot  require  no  tuning  or  orientation 

INDUSTRIAL  BRAZING  BY  PULSE  TECHNIQUES,  by  J.  L.  Rainorti  .  78 

Short-durotion  high  power  r-f  pulses  speed  and  improve  induction  heotmg  process  in  certoin  applications 

AIRWAYS  VHP  COMMUNICATIONS  RECEIVER,  by  A.  H.  Wulfsberg  .  81 

Senes  ond  shunt  noise  limiters  and  noise  balancer  ore  included  in  circuitry 

NEON  DIODE  RING  COUNTER,  by  J.  C.  Manley  and  I.  F.  Buckley  .  .84 

Ring  circuits  employing  glow  tubes  and  crystal  diodes  count  up  to  30.000  impulses  per  minute 

ACOUSTIC  ANEMOMETER-ANEMOSCOPE,  by  Robert  E.  Corby  .  88 

Gives  a  cathode-ray  tube  presentation  of  wind  direction  ond  velocity 

PHOTOTUBE  CONTROLS  R-F  WELDING,  by  H.  H.  Wittenberf  .  91 

Control  is  effected  by  monitoring  color  of  weld  ond  deenergiiing  r-f  heoting  generator 

AN  ULTRA-LOW  FREQUENCY  OSCILLATOR,  by  Jay  Ediin  Stone .  94 

Provides  foirly  sinusoidal  woveform  output  over  frequency  range  of  from  01  to  0  02  cycle  per  second 

DOT  SYSTEMS  OF  COLOR  TELEVISION,  Port  II,  by  Wilson  Boothroyd  .  .  .  96 

Multipleiing  systems  of  dot  sequential  color  that  moy  be  compotible  with  block  and  white  ore  described 

RECENT  DEVELOPMENTS  IN  TRAVELING-WAVE  TUBES,  by  L.  M.  Field  ..  100 

Survey  of  advancements  in  improving  chorocteristics  and  estending  operoting  ranges  of  t  w  tubes 

DESIGN  OF  ABSORPTION  TRAPS,  by  Jack  Avins  .  105 

Universal  charts  greotly  reduce  computation  tune 

VARIABLE  PULSE-LENGTH  GENERATOR,  by  J.  C.  May  .  109 

Pulse  length  varies  linearly  from  0  S  to  24  microseconds 

Q-METER  IMPEDANCE  CHARTS,  by  Robert  Miedke .  112 

Nomographs  speed  utiliiotion  of  meosured  doto  by  giving  series  and  porollel  values  of  R  and  X  directly 
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EL-MENCO  CAPACITORS 


CM  IS 

Actual  Siif  9/  32"  *  l/^"  *  3/16". 
For  TrlevUion,  Radio  and  other 
Flectronic  Applications. 

2  —  320  mmf.  cap.  at  SOOc  FH  » 

2  —  323  mmf.  cap  at  300%  IX  sc 
I'emp.  (.o-elhcirnt  ♦  30  parts  per 
million  |>er  de^tree  C.  for  most 
capacity  values 
6- dot  color  coded. 


You  can  always  depend  on  these  tiny  but 
tried  and>  trusteed  El-Menco  capacitors  to  give 
peak  performance  for  long  periods  of  time  under 
the  most  exacting  conditions.  Rigid  test  during 
and  after  manufacture  insures  uniformity  and 
assures  ejuaiity. 

Performance  proved,  these  fixed  mica  dielec¬ 
tric  capacitors  are  spt*cified  by  nationally-known 
manufacturers. 


W  hen  you  need  peak  performance 
in  capacitors,  get  the  best  —  get 

El-Menco. 


THE  ELECTilO  MOTIVE  MEG.  CO.,  Inc. 

WICLIMaNTIC  CONNICTICUT 


EMenco 

CAPACITORS 


firm  IctferHeod  for 
Cetolo^  ond  Sompics 


fOIIKR  RADIO  ARD  lifCTRORlC  MAHRf ACTVRtRS  COMMtfRlCAri  DlltCT  WITH  ORR  ClRORT  DIRT  AT  VIlllllANTiC.  CORN  TOR  INFORMATION 

flECTRONlCb  INC  liSl  itxrty  Sr  ,  Yori  N  Y  Sole  Agenr  for  Jobbers  ond  DistritMiTors  m  U  S  orni  Conodo 
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ipM:apacitor  type  d-i4 


MUIRHEAD  VARIABLE 


A  STANDARD  OF  ZERO  LOSS  ANGLE 


This  thrcc-tcrminal  doubic-scrccncd  capacitor  guard  rings  which  ensure  that  the  dielectric 

of  the  plate-to-plate  capacitance  is  composed  air.  This,  together  with  the  special  surface  treatment 

of  the  plates,  reduces  the  plate-to-plate  power  loss  to  i  ..uantity  which  can  be  disregarded  even  when  measuring 
the  smallest  power  factors. 


C.\P\C  II  \Nt  l  Ivpc  I)-14  X:  non  » it  calibr.iicil, 
T>pe  0-14-H:  KXti  il  to  lOODi  it  direct  reading 
LOSS  ANCil  t  ;  Appros.  I  micro-radian  in  a  dr> 
atmosphere  ;  7  micro-radians  at  7S",  relalise  himiidits. 
for  the  freguencs  ranjte  MV  s  to  lO.OtMV  s  and  anv 
setting  of  the  capacitor. 

DRIVE:  Worm  reduction  gear.  M)  I  ratio. 


Sf.M.E;  Mino  divisions.  Suhvlivision  to  I  p;«rt  in 
^0.000  hy  interrHvlalion. 

HXC'KLAStI:  Not  esvecding  I  part  in  M.OOO 
DIMENSIONS;  121' x  lO' x  I  tl' l.t2-7  x  2S-4  x  Whem  ). 

PRICE;  Type  D-I4-A:  $W.  Type  D-I4-B;  S.m. 
Including  p.icking  and  freight. 


Write  for  further  par  titulars 


MUIRHEAD  &  Co.  Ltd 
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MUIRHEAD 
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MitchmIl’Rand  OfFvrs 


JaHycrr,  t9S0— ILfCTtONICS 


*  9MmM.  lict  e»  «-•  MOMtCtfc  riMaOtAS  VAHNISHIO  niMMO.  TAH  A»40  aOTM  •  IMSUUTIMO  9AKn 
AND  TWIMtS  •  CAM.I  9H.IINO  ANO  K>THtAO  CO«»OUMOS  •  WCTION  TATf  AND  S91KI  •  TtANSfOtMCt  CCMA- 
BOUNDS  •  MMflOlAS  tATMATfO  KMVINO  •  ASMSTOS  UffVIMO  ANO  TA9f  •  VAaNtSMIO  CAMMK  CtOTM  ANO 
TAAt  •  MICa  HA't.  TA9(.  9A9H,  CIOTH.  TUOINO  •  fiMOOUU  ttAIOCO  KNVINO  •  COHON  TAKS.  WfMINOS  ANO 
HHVtNOS  •  UAMtONATID  VAMHSH  TUOINO  •  tNSUUTtO  VAKNISNtS  Of  AU  TYftS  •  flTtUOtO  HASTIC  TUtlNQ 


THE  PLEXtBLE,  EXTRUDED 
PLASTIC  TUB  INC  THAT 
RESISTS  HIGH 
^kW  TEMPERATURES 


Fv‘\/V' 


1  11  fHYSICAL  A  ILICTtlCAL  riOHRTIIS 

7500  P5I 

iniiiimiim  •v«r«9«  300% 

BOO  «  m«l 

A->AoiM«tl«Aility  non  mllommoblo 

a**«f  100  hour«  Ot  300  f  tub<n9  it  not 

bfiMl*  ond  «>K#n  A*-*#d  doot  not  crodi 
A— lioaf  OfldlirOMC#  >  r»comm«nd*d  tor  cOnfinuOwi  opofOting  f«m 
poiotwfvt  gp  to  105  C  ond  wttrn  hoh*d  o*  175  C  tor  7  000 
Kot>rt  d(*«t  not  b#<on>#  hr  **'# 

Roiibility  30  C 

llpcf  ihrillliOQt  ASTM  Stondordt 

;;  70  ?  17  .nri  Utt  thon  8*S 

M  Id  ^6  mtl  Ivtt  tkon  5% 

£r  5  and  lorg#r  than  3^ 

rdtitfOAC*  —  highly  r#%i%font  to  #tt*ctt  ot  tronttor*n«r  ond 


tobrxoting  od«  do#t  no*  ' 
to  thorn 

C  OlOtB  MW  bloc  k  whit#  r#d  gr##n 


wK#n  conhngevtiy  #«pOtod 


DimeAtioot  ond  TeUrottcet—  ttonnord  tii#t  to  fit  B  A  S  «ir«t 
70  to  St  0  int)gt'«#  at  tp#i<f>ed  by  ASTM  Spoc  D977  47T 
WaM  TbichnvttwM  occordant#  .  fh  ASTM  Spot  0927  47T  at 
lolkiwt  ^  t 

:r70  no  .ml  016  *  003 

£  9  £  0  in<l  070  *  003 

Stondord  t«A(|tht Stoi^dofd  3d  Ungtht  or  tontingout  loftgtht  ir 
(oiH  ~  70  £  10  ind  will  b#  iwppliod  on  poporboord 

tpoolt  wh#n  to  0'd#r#d 

QltOblVM.-  gnitorm  m  qwohty  ond  condition,  tmooth  on  both  .ntido 
ond  Ogttid#  frv#  ot  d#t#<t«  tuch  ot  p.n  Hol#t  bl.ttort.  tot«>gn 
indgt.ont  ond  otK#r  impottottiont 

T#tf  M#  tNod  t  WM  prop#.ti#t  #ngm#rot#d  m  obovo  tpociAcotiont  thoH 
b#  d#t#rn.in#d  occorJ.ng  to  T#n*o*«r  M#thodt  ot  Totting  Non 
f<gid  Polyvinyl  Tgb.ng.  Am#rKon  Sa<<*ty  to*  T#tt.ng  Motoriolt 
Dntignot.en  DB'^d  4dT 


ABOVE 


YES/  HIIITE  it  Ih*  •l•ctrlcal  iatala.ion  latiaq 

tk«t  (toarfordi  for  roiitfoMco  to  oifromo 

high  fomytrafortt.  Coiapoitiidod  of  o  ploiticiiod 
copolymor  of  «ioyl  cklortdo  ood  vioyl  acofoft 
•od  maoafactorod  wifk  o  fro#  wall  fkickotts. 
taioofk  ioiido  and  oofiido.  FLEXITE  FLASTIC  TUI 
INGS  offor  fko  groafotf  roiitfooco  to  kiqk  and 
low  foMiporalorot.  oro  otfromoly  loiiklo  and  ka«c 
groat  fontllo  tfrongfk 

FLEXITE  comparoi  morn  Ikon  favorably  wifk  fob- 
ingt  af  timilar  naforo.  Chock  tho  ipocikcafiont  of 
FLEXITE.  comporo  fkom  with  fko  rogoiromontt  for 
yoor  prodocft  and  ogoinrf  other  iniolofioni  for 
idonfical  oio  . 

TES.  Too  will  And  that  FLEXITE  toft  a  now  high 
itandard  for  profoefion  ogoinif  high  fomporo- 
fnrot.  high  diolocfric,  ifrofchiag.  fearing, 
abration.  eipotoro  to  ocidt.  oils  and  alhalioi. 
lammabilify,  etc.,  ofc.,  ofc.,  —  ...  tamplot  and 
additional  information  will  bo  tent  npon  rognott. 
And  for  a  Flattie  Tobing  to  Withttand  Normal 
High  Tomporatnroi  Mitcholl-land  O4ori  .  .  . 
Floiito-Norm  .  .  .  write  for  tpocilcationt 


Whatever  your 

electrical  insulation  problem J 
MfHbell-Rand  has  the  answ^T 
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ifi  •xitliiif 


A  gen^#^  otMmbly  f«r  •p«f»» 
^•Ito.  9br««  ^aM  #r  tariat. 
MMfla  pKota  <offina<t»an. 


A  matar*4fivan  aait  far  pv«K- 
bwttaa  rafaafa«<antral  aparafiaa. 


REDESIGNED 

FOR  IMPROVED  PERFORMANCE  ^ 

POWERSTAT  variable  transformers  Types  116  and  216  have  been 
redesigned.  It  wasn't  a  mere  "face-lifting"  operation,  although  a 
streamlined  appearance  has  resulted.  It  has  incorporated  many  of  your 
worthwhile  suggestions  and  the  latest  technical  knowledge  of  variable 
transformer  design  and  manufacture.  All  improvements  have  been 
made  within  the  old  standard  mounting  dimensions  to  conform  to  your 
existing  panel  layouts,  assuring  easy  replacement  if  desired. 

JUST  A  FEW  OF  THE  IMPROVEMENTS 

New  fusing  arrangement  employed  on  cord-plug  models.  Twist-lock 
holder  on  side  of  terminal  box  gives  easy  access  and  simple  replacement  * 
New  diecast  aluminum  terminal  box  on  cord-plug  models  adds  strength 
and  longer  service.  On  all  models,  the  new,  extra  heavy  and  rugged 
terminal  board  of  phenolic  plastic  prevents  breakage.  Solder-screw 
terminals  arranged  fur  better  spacing  for  quicker,  easier  and  more  posi¬ 
tive  connections.  Barriers  between  terminals  reduce  short-circuit  ha¬ 
zards  •  Heavy-duty  "ON-OFF”  switch  on  cord-plug  models  is  in  a  more 
convenient  position  to  eliminate  interference  with  input  cord  and  out¬ 
put  receptacle  •  Coil  and  core  design  provides  excellent  regulation, 
high  efficiency  and  conservative  rating  for  both  SO  and  60  cycle  duty  • 
Polarity  identification  provided  on  cord-plug  models  for  requirements 
involving  ground  loads. 

Ratings  of  Types  116  and  216  remain  the  same.  Type  116  operates 
from  a  IISV.,  SO/60  cycle,  I  phase  source  to  deliver  O-l  lSV.,  7.5  amps. 
Type  216  has  an  output  of  0-270V.,  .5.0  amps  from  2.50V.,  SO/60  cycle, 
I  phase.  As  in  the  past,  the  current  rating  is  the  current  available  over 
the  entire  range  of  output  voltage.  There's  no  need  to  refer  to  a  graph 
to  determine  the  allowable  current  at  a  specific-d  value  of  output  voltage. 

VC'rite  today  for  complete  details  on  these  completely  redesigned 
POVCFRSTAT  Types  116  and  216. 

4010  MEADOW  STREET,  BRISTOL,  CONNECTICUT 


m  SUPERIOR  ELECTRIC  c 
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TOROIDAL  COILS  and  FILTERS 

Wc  offer  the  benefits  of  our  wide  technical 
experience  9ained  by  years  of  intense  research 
in  a  hi9hly  develaped  ^ 

There  is  proctically/no  application  for  hi9h  Q 
audio  coils  ond  audio  filters  for  which  we  hove 
,  not  supplied  our  toroids  and  toroidal  coil  filters. 
Included  amon9  the  many  components  of  this 
type  that  we  manufacture,  are  our  standard 
series  of  toroidal  coils  TC>0  to  TC-b  inclusive. 
Althou9h  all  of  our  toroids  possess  a  hi9h  de9ree 
of  stability  vs.  volto9e  and  temperature,  coils 
ore  also  available  which  ore  specially  compen¬ 
sated  for  extreme  conditions  of  temperature 
variations. 

The  scope  of  our  filter  desi9n  and  production 
encompasses  a  wide  ran9e  of  types  and  extends 
to  include  crystol  filters  and  audio  delay  net- 
worhs.  Notwithstandin9  the  quality  of  pur  prod¬ 
ucts,  we  hove  been  able  to  maintain  a  low  price 
level  due  to  our  exclusive  specialisation  in  this 
field. 

We  invite  inquiries  on  youf  special  applications 
for  toroidal  coils  and  filters  reqordless  of  quan¬ 
tity  involved. 

lii4A4tell  S.  Gcufifuau^ 

YONKEUS  2.  NEW  YORK 


ALL  INQUIRIES  WILL  BE 
PROMPTLY  HANDLED 
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»ho»  iQ'T’e  »"qn  connot  moke  o  TUIe 
«*ofse  oPd  tell  o  kettle  (Keeper  ond  tKe 
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TECHNICAL 

ADVANTAGES: 

ERSIN  Flux 

/G  Flya  k  tKlvtivt  l«  Mulluert  eei 
««ll  net  hf  f*«n4  m  eev  etlitF  leldtf 
Ir  It  «  ki|li  fred«.  eattr  ehil*  fmipi. 
Aeme^feeeettf  Mtiveied 

*  Ertin  FImr  Het  •  viftreet  flyiinf  •dien 
ond  H^keivot  tht  nee-torfouft  and  ftr 
tfxtivt  featyrei  tF  tNt  aofinal  raim.  * 

*  Sa^dorrd  {Oiatt  mad*  eitl)  Ertia  FUi 
do  not  (orrad*  «v*a  aft«r  fralanytd  *i 

paiUF*  td  anr  d*fr*t  of  Wmidi  ty  It 

hai  b**n  Itftfd  undtr  (timatu  (and* 
tiam  ranfini  fiam  th«  Ardu  (a  tha 
Tro^^d 

*  Erttii  Flui  f*dw<*i  tha  lurfax*  tannan 
af  mailan  \aidar.  (ovttn^  (t  ta  eat 
matati  (opidly.  incfoattny  ipaad  al 
oparattan  eith  tatultant  pradwdian 
aionamiai 

^  Fiaa  fiam  ah|*(t*anahi*  adar  Non  taiK 


laevai  nathmf  hat  para  raim 
work  oflar  valdannq.  and  may  I 
eharavar  plain  ratift  ii  ipadKtt 
phai  with  all  partinant  Fadaral 
f*(0liani 


tTICORE  SOlDER 

af  flat  aliminat* 
Mihildy  af  na  flat  in  a  parttain  af 
tha  wilt  »hi(h  may  a<(a<'  in  iin|l* 
(Oiad  (Older  haarantaed  (ontmaity  af 
th*  flui , stream  pravanty  ^ry  laintt 
<  a  that*  havmf  hifh  aladncel  rt 
(i(ten<a  ^ 

Although  thara  are  thraa  (ortt  af  flai 

'«  VdliM*'*  th*  ii^  ptreantad*  af 
flai  to  (Older  ii  leii  than  many  (ir»|ia 
(orad  (oldari 


Var 


the 


apid  aiaitinf  |rp(iilt( 

*it<pla  (ora  (onitiiAian  ehMli  pro 


•allt  • 


faond  I 


>  (am*  foaft  1 

•  Melixar*  1  anipoa  pn 
fad  lamti  peiithi*  a 
and  allayi.  rtan  if  and*  ad 

•  Ab'litv  ta  tin  rapidly  pradat 
lomti  vith  ltd  taldar  (raatai 
par  pound 


laldar  thee  am 
i|la  (prad  laldar 


fftiai  maha  per 
difliralt  matalt 


*  perfect 
(ovarp^e 


Unit  foi  Hfipful  Booklet 
SOIDIRS  AND  (OlDtftlNG 


Addfei«  USA  or^d  Conad'on  inquirje  to 

MULTICORE  SALES  CORP 

164  Duane  Street  •  New  York  1 3  k*  Y 


Inqwtrifv  regoid>nrj  otKe*  ten  itor  re  v  ,to 

MULTICORE  SOLDERS  LTD 

Mellier  House  Albemorle  Street  •  London  W  1  England 


} 


Pin  point  accuracy  is 


IN  CimCAl  INSTIUMENTATION,  IKC  Pr»- 

cWon  W)r«  Woundi  olV*r  a  flit*  bolonc*  of 
accuracy  and  dependability.  Tol*ranc*«  of 
1%  or*  ttonddrd,  but  V4%  and  1/10% 

or*  availabi*.  lltC  Precitiom  olio  afford  maxi¬ 
mum  t*mp*ratur*  coefflcioni  of  .002%  p«r  *  C. 
at  no  eKtro  co(t.  And  in  addition,  their  ^dotign 
ond  contfruction  oiwr*  itobility — even  where 
recurring  (urgei  ore  eiKOuntered.  lobeh  are 
acetate.  May  w*  tend  you  complete  technical 
data  f  iutt  check  the  coupon. 


And  IRC  provides  it.  Witness  leading 
manufacturers  u'ho  specify  IRC  resistors 
for  adivnced  electronic  circuits.  In 
instrumentation  and  industrial 
applications,  IRC  resistors  excel  in 
eiery  important  characteristic. 


f-j 


MATCHiD  fAII  RMbtan  afford  a  low>co«t  lolwlian  to 
mony  doM  toloranco  roquiroffionh.  Thoy  or*  widoiy 
u««d  at  daponddW  mator  mglNpliart.  Twa  (mototod 
HtC  rotbtort  ora  malchad  in  toriot  or  poraNol  to  m 
cloto  at  1%  Mtial  accuracy,  lolh  JAN-R-II  approvod 
Advoncod  IT  rotbtort  and  tow-rongo  IW  intulatod 
wiro  woundt  aro  ovaHaMo  in  Malchod  fairt.  Uto  Dio 
coupon  to  tond  for  luUoHn  I'S. 


ACCURACY  AND  ECONOMY  in  dot#  toloranco 
applicationt  moko  IRC  Dopotitod  Carbon 
PRECISTORS  idoal  for  tolovblon  and  timilar  cir- 
cuift.  Thoy  aro  outtlonding  in  thoir  ability  to 
provido  dopondablo  porformonco  in  circuitt  whoro 
tho  choroctorittict  of  carbon  compoiition  rotbtort 
aro  untuitablo  and  wiro>wound  procbiont  too 
oxpontivo.  Monufocturod  in  two  tixot,  200  ohmt 
to  20  mogohmt  in  1%,  2%  ond  5%  toloranco. 
Coupon  bringt  full  dotailt. 


For  fast,  local  service  on  standard  IRC  resistors, 
simply  phone  your  IRC  Distributor.  IRC’s 
Industrial  Service  Plan  keeps  hun  well  supplied 
with  the  most  popular  types  and  ranges— 
enables  him  to  give  you  prompt,  round-the- 
comer  delivery.  We’ll  be  glad  to  send  you  his 
name  and  address. 


INTMNATIONM  IttltTAHa  CO. 

401  N.  OSOAD  fT.,  PMSAOnfHIA  t,  f  A. 

informaNon  th#  checiiffd  b«k>' 

Pr«ci«iOA  Wire  WckwAdi  Dffpos>i*d  Copbon  PpMCittori 
Wir*  WoiAAd  Coolroit  AAu>tipli«n 

Motchffd  Poir  Retiifort  Nam*  of  local  IffC  D>»trtbw«or 


Powor  >til«>ori»Voltwotof  MoMpibn 

Wattofo  Wiro  Wowidt  •  Conlrab 
•  Rhootlott  *  Voltogo  Dirldort  • 
Procbiont  •  Oopotbod  Carbon 
ProtMon  •  HP  and  Hbff  Voltogo 
Rotbtort  •  htdotiJ  Otehot 


COMPANT 


,1 


INSTRUMENTS 


YOU  CAN  eE  SURE..  IF  iris 
\M‘Stin0ll()USC 


Instruments  ''Check-Rein'"  240,000  Horsepower! 


iiufC  this  ihallongi'.  )'ou  lan  he  sure  «>J  the  ciim- 
plfii-  lint  of  >X'tMinnhouM.‘  Instruments — from 
i.illinf>  the  turn  on  a  mitroamp.  t«i  keepln^ 
a  "iheik-rem"  on  all  the  eoneentrate*.!  horse- 
(Kisser  Ameriia's  >>enius  tan  ticsise. 

\\  i-stin^house  Instrument  S|setialists  are 
asailahle  in  the  tieUI  for  consultation,  (.all  ytiur 
nearest  West  i  nyjhouse  tiff  ice,  t>r  vtritc 
\\  estmj^house  l  lectrit  (  or|soralion.  P.  ().  Box 
S().S.  Piitsburf’h  Ml,  Pennss  Isania.  J.4<ir'9 


VC  hen  the  pNiwer  Io.kI  huiUls  up  aiul  up,  it's 
V(  estin^hoiise  Insiruiiients  th.it  ^i\e  the  tip  oil' 
.Another  generator  is  talltxl  into  .ution  ste.uls 
soltage  floss s  user  the  netssork 

This  IS  a  familiar  routine  at  the  ness  B  ( 

<  ohh  Station,  ossnesi  hs  (  oiisumcrs  Poster 
(.om|s,iiis.  t  his  miMlern  sie.im  elestru  general 
ing  plant,  liHatetl  oti  the  shores  of  l  ake  .Muske 
^on,  .Mithi^an,  has  a  rates!  eap.ieits  of  IKO.tNMI 
kss.  tir  2  liorse|toss er  \\  est in-house'  Iti 

sirumenis  hase  Ihs'II  staiul.irtli/esl  on  here 
keep  a  sibilant  ssateh  user  |Misser  that  is  >;en 
eraitsl  at  ll,HKI  soils,  then  ir.insformtsl  to 
.'.'.INNI.  It.Otm  anti  I  III.INNI  soils 

Sersin^  as  the  fses  (or  this  m.issise  |>osser 
sssiem  sails  ftir  instrument  reliahiliis  to  the  nth 
tlef{ree.  e  In  liese  W  eMinj{house  Instruments 


ien^ry,  1930-  EKCTRONICS 


ADVENTURES  IN  ELECTRONIC  DESIGN 


CENTRALAB  HELPS  SOLVE  A  TV  TUNER  DESIGN  PROBLEM! 


I  TV  tuners  are  the  prima  donnas 

electronic  art.  Stability  '•  tracking  !^^^|^*\and  a  host  of 

similar  problems  beset  the  hard-pressed  design  engineers  ^  •  A  year  ago 


final  adjustments  of  circuit  balance  ^fc.>^was  a  tedious  problem.  The  need 


for  a  small , 


,  simple,  easily  installed  trimmer  capacitor  was  urgent. 


Centralab  engineers  down  into  their  bag  of  experience  . 

/.►  ^^^^B^and  came  up  with  the  answer  ^ Another  Centralab^ 


first  —  our  new  Tubular  Trimmer.^  Result  —  the  industry  has  welcomed 

4r  . 

^  y  ,..  ^ 

'  simple  answer  to  a  serious  problem  3  sir 

percentage  oT  TV  tuners  ,44jd^T^^P  incorporate  this  new  trimmer 


to  a  serious  problem  :».and  a  sizable 


in  their  design.  Investigate  for  yourself  the  considerable  variety 


/  of 


available  capacity  ranges.  It  is  the  answer  to  your  problem  where  a  small,  simple. 


mexp>ensjve  trimmer 


is  needed  to  balance  out  -  ! 


stray;^<3^  capacities  in  all  high  frequency  circuits 


iS^  the  inherent 

■7  ’'■H.r. 


Cen^al^  —  DEVELOPMENTS  THAT  CAN  HELP  YOU^ 


Oivisiaa  •t  GIOIE-UNION  INC.  •  Milwaakec 


I 


o 


Part  No.  XA1482 

Owr  mott  popwlof 

Copo(>*>*^ 

0  5  3  0  «»»*»♦. 

1  0  *o  4  0  **'»»*^ 


IKxjum'  It  i<t  (1)  Niiuil,  Mntpii.  i4\iU  ln^talirtj 

Sj\«^  \jlujMr  piiiliation  tmu’  tM  H-kU  iv  %tu(J\  i' 
str^ntt  (  i)  >il\<f  st.Kttf  iltvtfml*  hii.l  *11  ('> 
tAift  a  '*  U  4>!  <  r>  I  .iJiu>tincnt  o  M.riVi 

a«i|u<kliiK  III  i  I 


iiMrnt  xri^  aik)  Tinncriiun  liKktiut  (H)  Luu  pt>M^cr  tjct«>r 
thin  2't  M  1  Mr  (9)  C'hkkI  rttrjcc  ih4rictcri%tics 
(  HM  VjifK'tv  nt  tipicitv  ruii^cA  (II)  I.t>w  ijpjcitv  to  ground 
it  JiMiid  Ask  tof  ijktrc  vIctaiKd  iiitornution  tnun  your 
luarot  (  HI.  ripuM'ntjtiNc  or  >Mite  un  diittt 


Electronic  Industry 


i  -U 


tm 


Hi-\'o-Kjpi  arc  filter  and  Sy  pass  ca¬ 
pacitors  comhinin>!  hi>;h  volta>;e,  ( 10 
and  20  KV’)  small  si/e  and  variety  of 
terminal  connections  for  TV  needs 


CentralaKs  TC  (Temperature  Compensatiny:)  Tuhula;  Hi  Kjpi,  left,  are  the  most  stable 
capaiitors  available  >X'ith  T(  Hi-Kupy.  there  s  praelKally  no  variatiim  due  to  axing  or 
changes  in  temperature  or  humidity  Hor  applitations  where  temperature  compensation 
IS  unimportant,  uw  Tubular  W  Hi  Kjpi,  right. 


1  1 


M  For  hs'-pass  or  coupling  applications. 

/m  check  Centralah's  original  line  of  ce- 

Coupljte  consists  of  plate 
resistors,  plate  by  pass  and 

and  grid 

Coupling 

1 

This  is  the  new  CRI.  i'trlicjl  Init- 
gral'ir  Seluorp  used  in  TV  sets  Var- 

ijm 

^  n  ramie  disc  Hi  Kjpu  Disc  Hi  Kapt 
are  smaller  than  a  dime! 

w 

capacitors  Minimum  soldere 
tions  spe-ed  production 

■d  connec- 

BB  lations  of  this  Centralah  Stiuori  are  ] 

available  on  special  order.  j 

1 

W  MikIcI  "1"  KjJiohm  control,  rales! 

(  Rl.'s  new  high  c)uality  Model  2  Rj 

(ireat  step  forward  in  switching  is 

I  1  It)  watt  —  plain  and 

switch  types 

Jiohm  (aintrols  specifically  designed 

UB  (  Rl.'s  New  Rotary,  (aiil.  Spring  and 

1  No  larger  than  a  dime 

'  miniature  uses. 

Designed  for 

B  B  for  TV,  radio,  other  electronic  ecfuir- 
ment.  Lower  noise  level,  longer  life. 

f.im  Index  Switch  It  gives  you 
^  smcxgher  action,  longer  life. 

4}  10 


4J  77 


47  77 


No**** 


Choose  From  This  List! 


Conlrolob  frinivd  EUdronic  Circuits 

9^3  thr(<  lubt  I*  \  (  jinplifu't 

41-4  <>M  t*  !  (  ioupiini;  pldt> 

43-33  Vi  KIKAI  InIII.KMoH  lilt  IV  4ppll(*(|i>ll 
41-14  (lii4MI<  l‘l«ll  (  IIMI-ONININ  Inr  use  ill  li>« 

I'Mioii  niitiMiiift  tliiit'-nii  lApiipiiuiit 
47-77-  Ml  »i»M  *  (  <>i  IM  A 1 1  ti>r  MTull  «>r  poiivihlt  Mt 

4pp}u4ih«>tt\ 

f9f  (oi  riMi  -  J*  i  (  v«>upiin^ 

pl4U- 

43-f  Fili*ic.  i'rintrii  Hutrittiu  <  itiuit  tilitr 

C^ntrolab  Capocitors 

43-3  I'l  HI  I  AH  MiKm's  (jpuiiroiN  ftir  u>«  'Ahtic 

l<fn|M  t.iluir  ^  uiiiinp« irttint 

43-4  H<  OlM  Mi  K  AHA  tHiiiMtuic  I'tn’K  h<  (4pjiit«'i> 

43  >0  Ml  ViiKai'n  •  hich  voltaic  «4p4iit«>rA  tor  lA'  .ippli 

695  <  IHAMif  I  HIM  AM  Hv  (  K1  fninitH  r  i4t4}«»^ 

961  MiV<»K  AHA  t««f  W  4pplu4riitn  F'i»f 


r<  (  AHAriicHA  ttippirjfurc  it>niptn\4tinK  i.ipjci' 

ft  ifA 

C  .Al'.Af  ii<tKA  lnk:h  A<>lf4>:t  idpdiifurs 

i  I  Ml  K.ahs  trt-vl  rh(u  i.ip.iAitttr\ 

C«ntralab  Switches 

'*111*1  ''viiitM  jppliiA  til  AM  jiul  I  .M  swiuhin>;  cir 

CUitA 

ll-MK  sIh'AAa  coiiihinuf Kins 

RtMAKY  N’iiiMi  MluinutK  4pplii4tntn  iiia>:r4inN 
S»'||<n  (  MAKH.  t4«tA  »»fi  (  Rl  A  loinpUfc  line  nt 

AAA  tfi  he-A 

Centralab  Controls 

Nt<u>ti  1  RAhioHM  AAttrUi  A  AiitalltAf  iDmmrrtiaily 
priKluicti  citfitrtil 

Centralab  Ceramics 

(  mAMK  (  M-MllliK  Diii.iiihk  MAriKIAIS 
(  I  KAMI!  (  MMm.  (  Rl.  Mtjllll'.  It  ijinic  pilHluits 

General 

(ilNIKM  (  AtMiK,  (  i  nihiius  (  iiifuljh  s  liiir  I'i 
prii.liKt\  t.*r  iiihhir,  hjiii,  i  \p<  niiii  iitt  i.  \tr\iniiun  nr 
iiiiluMri.il  UMt  1 


Look  to  CENTRALAB  in  1950!  I'ltAi  III  I  iiiniKiiii 111  n-ACjri  li  ili.it  iiu-.iiis  lnwi  r  losls  lor  tin-  ilci  fronii 

itiiliiAlri  It  Mill  ri-  I'l.iiiiiiii^  in  w  (*|tiir-iiitiil.  lit  <  i  iiti.il.il->  \  s.ilis  .iiiil  iii^iim  nii^  siriiii-  Murk  with  )iiu.  Iiii 
lUtiipUti  intiiriiulioii  nil  ail  t  Kl  I'IikIiu u.  ^il  in  tiukli  witli  uiui  <  tntralah  Ri j'tiMiitaHit.  Or  write  liireit. 


CINTIA14S 

D«A>iAto4*  o4  Ci^oh*  UfAiofA  ln<. 

900  (a»f  Av»nw«  AA.Iwowk*«  Wift<eiA«tM 


tot  i  <■  owld  I'k*  fo  ^o*«  C9t  bwllpt'tAi  <b»< li#d  b#low.  for  my  t^rKnicol  tibrorvt 


1  981  □  97S 


for  tho  BulUtInt  you  wont 


Cen^al^ 

ftivniw  of  GIOBI'UNION  INC  •  Milwwjlcee 


SINGLE  MAGNET 


DOUBLE  MAGNET 


new  Du  Mont  Typos  12BP4  and 
\y  15DP4  (ropladnq  rospoctiToly  Typos 
12JP4  and  15AP4)  foorturo  tho  dxchishro  Du 


Mont  bont-^un.  This  ion-trap  dosiqn  oUml- 
BOtOS  ion-spot  blomishos  whilo 
an  undistortod  spot  for  maxinuun  pictorial 
rosolution.  Moonwhilo,  load-iroo  <jlass  ro- 
ducoi  tubs  weight  considerably.  FiTO-pin 
duodecal  base  permits  using  the  new  half- 
socket  for  a  significant  saving,  although  old- 
type  full-socket  also  accommodates  these 
new  tubes  without  modification. 

Definitely  “Your  best  buyi"  For  initial- 
equipment  or  replacement  purposes  —  for 
superlative  performance  and  longest  service 
—  insist  on  Du  Mont  Teletronsl 


Abotre:  Ou  Mom  IftH-gwi  principU.  ufiJiiiog  tingh  tom- 
trap  magmot.  Space  sored  by  mHmUnaUng  double  bean- 
bending  mo9ae<  results  In  tbortmr  nKk'kngth.  Foenssed- 
spot  diMtortiott  oUminatmd  by  use  of  electrode  ports  de¬ 
signed  to  form  rymarntrient  ot*rtrr>ata1ic  Holds  in  G,  space, 
tower -cost  magnet. 


Below:  Conrenfionol  stiaigbt  gun  design.  Ion  and  electron 
beom  is  twisted  by  slanting  electrostatic  Held  tx-tween 
second  grid  and  anode,  requiring  TWO  bending  magnetic 
Helds.  More  costly  beam-bender.  Longer  neclr  Focuseed- 
spot  distortion. 


^  Write  for  latest  literature. 


O  ALLEN  B.  DU  MONT  l.Asr)Rsrr->Rrp«  nii- 


ELECTRONICS -lesuory,  1950 
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1  hr  tir  IlMvilliifiil  i.uiiirt  on  it*t  rrcriit  Hi^ht  to  and  Iroiii  (la^trl  liriiito,  MKlipBiW 

l.iliya,  rrliot  '*  Slaii<iaril  l{a<liii*'  N.II.T.  <-i|iii|iiiirnt  type  STH  I2.\  vhith 

wa*  ihr  radio  telcphiUK*  <‘i|iiipiii<-nt  rarrieii.  Fl\iri){  a  total  diittaiire  of 
inilex'iii  (i  liour>  M  iniiiiitc«.  The  C.omrt  roxered  the  round  trip  at  an  average 
*peed  «d  l'»0  III  p.h.  ^ 

The  rxaeling  retpiireiiienti*  id  thi>  pioneering  Jet  Airliner  demand  the  tine>-t 
e<|iiipinetit  olitainalde.  I'hix  rxtraet  trniii  a  pre—  report  (2t>.IO.f*)|  i-onliriiK  the  rhoiee 

of  de  llaMlIand.  “Itadm  reeeption  Ma^*  xtonderliil  7  mile-*  up.  I  {(wroup  ('opt.  John  ( .uninnuham) 
could  talk  to  I  niidoii  \irport  over  the  radio  telephone  when  living  over  the  out>Lirt«  of  I’arii  ”, 

file  de  llavilland  Foiiiet,  in  eontinuing  to  gather  honours  for  Hriti'h  \\iation. 
aUo  providm  further  te<tiinonv  to  the  ipialitv  of 

Standard  Radio 

Announcement  ol  Standard  Telepliones  and  Cablet  Limited  (Radio  Divitionh  New  Southgate.  London,  N.ll,  England 

(Am  1  T  i  T  Amocim#) 
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Annual 


BUYlRy 

GUIDE 

ISSUE 


THE  ANNUAL  ELECTRONICS  BUYERS'  GUIDE,  NOW  IN  ITS  10TH 
YEAR,  HAS  EARNED  INDUSTRY  WIDE  ACCEPTANCE  AS  THE 
ONLY  COMPLETE  AND  ACCURAH  SOURCE  OF  DATA  FOR 
SPECIFYING  AND  BUYING.  THE  GUIDE  IS  IN  CONSTANT  USE 
THROUGHOUT  THE  YEAR  BY  DESIGN  ENGINEERS;  CONTROL 
ENGINEERS;  MAINTENANCE,  PRODUCTION  AND  METHODS 
MEN;  AND  P  A  'S.  THESE  MEN  HAVE  LEARNED,  THROUGH 
EXPERIENCE,  TO  JUST  NATURALLY  REACH  FOR  THE  GUIDE 
WHEN  THEY  NEED  TECHNICAL  OR  BUYING  INFORMATION. 


THE  13th  ISSUE  OF 

electronics 


Use  oi  the  "Guide"  has  become,  through  the  years,  on  instinctive  habit  with 
those  who  have  need  oi  technical  data  or  where-to-buy-it  iniormation  on  elec¬ 
tronic  components,  equipment  or  allied  products.  And  need  oi  that  iniormation 
is  by  no  means  conlined  to  electronic  manuiacturing.  There  are  countless  others 
whose  interests  may  be  in  electronic  applications  in  candy  making,  weaving 
or  cosmetics,  ior  example,  as  well  as  in  the  more  technical  fields  oi  industrial 
proceiising.  Dectronics  plays  on  important  role  in  practically  every  industry, 
and  t|>e  men  in  those  industries  whose  iunction  is  to  apply  electronics  to  their 
manuiacturing,  processing  or  control  problems  rely  on  the  GUIDE  ior  the  tech¬ 
nical  and  buying  iniormation  they  need. 

This  industry-wide  use  oi  the  GUIDE  presents  to  every  manuiacturer  whose 
products  are  used  in  electrorJc  manuiacturing  or  in  industry  generally,  an 
unusual  opportunity.  There  can  be  no  more  eiiective,  nor  more  economical 
method  oi  bringing  the  characteristics  or  operational  qualities  oi  those  products 
to  customers  or  prospects  ior  them,  thon  in  the  GUIDE  —  the  publication  which 
is  constantly  reierred  to  by  those  very  men.  Manuiacturers  can  have  no  greater 
assurance  oi  an  interested,  buying  readership  oi  their  advertisements  than 
that  which  the  ELECTRONICS  Buyers'  Guide  actually  gives  them. 

Manuiacturers  can  add  a  large  saiety  iactor  in  their  sales  planning  by  putting 
this  "habit-use"  oi  the  GUIDE  to  work  ior  them.  Advertising  in  the  GUIDE  carmot 
be  considered  in  the  class  oi  a  door  opener  ior  a  manuiacturer's  salesman.  It 
is.  in  iact.  a  most  potent  salesman  in  its  own  right  due  to  the  peculiar  purchasing 
habits  in  the  science-industry  oi  electronics.  Surveys  have  proven  that  products 
are  bought  by  speciiications  in  the  designing  stage,  on  the  draiting  board  .  .  . 
where  the  GUIDE  is  at  the  design  engineer's  elbow  . ,  .  where  a  salesman  can't 
be.  And  in  the  industrial  use  oi  electronic  controls  —  well,  a  salesman  would 
have  quite  a  job  iinding  the  right  plants  and  the  right  men  in  those  plants.  The 
GUIDE  goes  straight  to  those  men  —  quickly  and  with  the  background  oi 
acceptance  and  recognition.  Be  sure  your  advertising  plans  ior  1950  include 
the  use  of  ELECTRONICS  Buyers'  Guide. 


BUYERS'  GUIDE 


THE  ONLY  COMPinE 
REFERENCE  BOOK 
IN  THIS  INDUSTRY 

Used  in  every  industry  by  de¬ 
signers,  specifiers  and  buyers 
of  electronic  components, 
equipment  and  allied  products. 


MAILED  AS  ...  A  BONUS 
TO  EVERY  PAID  SUBSCRIBER 


FOR  COMPLETE  DHAILS 

on  the  use.  acceptcmce  and  sell¬ 
ing  eiiectiveness  oi  the 
ELECTRONICS  BUYERS'  GUIDE 
watch  ior  the  complete  story 
which  will  be  mailed  to  you 
shortly.  You  will  find  iachial  evi¬ 
dence  in  it  on  why  you  should 
include  the  GUIDE  in  your  19S0 
advertising  plans. 


CONDENSED  DATA  ON  THE  1950-1951  ELECTRONICS  BUYERS’  GUIDE 


CiRCUlATIOfi  EliniONKS  im4*  mH  ttov*  ttx  lomt  lcr|t 
mt4  MtecttM  cmutatiM  oi  ttm  twfuioi  itMtt  •(  (KCTIOMKS  kuoi4m%  t*  rtit 
hum  If4f  AM  SiafwiiMH  EllCtlONKS  Tatol  Ntf  PotA  (utwIatMii  •<»  30.050 
I*  oOOitnii  ttMftt  •  p«nt  ON  (ootforilMf  o<  offtoiunottlir  170.000  Ho  oHtof 
poMNottoN  M  tHo  oloctromc  tioM  bofm  to  o^ooth  t(m  fwtt  (ovtfofo  ol  ttio 
moN  ortM  kor  o«H  mnooMO  tlto  pofchoM  o(  otodroNK  cemfonontt.  oqwkmoni, 
onO  oHmO  kroOoih 

PLNfTRATION  INTO  INDUSTRY  ior|«.  toiodivt  cmulofioN 

of  tko  lofon  OotOo  moom  inOtniir  ^onotrotioN  Itmt  ion  t  bt  oquolloO  wi  tko 
ImM  poNotrotion  on  o  vido  inOottrir  front  ytvinf  (om^to  honiontol  (ov 
tfofo.  m  •oH  ot  Hoop  ponotrotion  to  tfro  mon  atto  mtlwomi  ond  bvir  m 
t«otif  motor  (ompoNf  Atk  on  (lE(TIOHI(5  repmontativo  to  iho«  yoo  "Ei 
omptot  ol  EtE(TROHI(5  PENETIAIIOH  THtOUCHOUT  IHOIKTIT  lor  compltlt 
proof  tt«ol  iroo  II  rood)  Hm  mon  foo  oonl  to  inHuoiMO  in  ttio  loyort  Guido 

DUCTS  ADVERTISED  frodurh  odvtrtitod  includo  o  lull  lino  ol 

ca^wNMOtion  opuipmont,  mduttriol  olortionM  oquipmont,  (omponontt.  moot 
ultol  oquipmonl.  ond  oHrod  produrtr  tho  tamo  produrtt  lor  wIihIi  oo  Int 
ptOdwrt  lounoi  in  our  tomproliontivo  Indoi  Elortronic  onpinoon  doufn  in 
m0if  prodwti  odudi  oro  not.  tlrMtlti  tpoakinp.  olodionK'  but  «rtii<k  oro. 
MOtrtltoioii.  oiiontiol  portt  ol  (omploti  (ircuitt  TItoto  onpinoort  UM  Iho 
Idlfori  Gutdo  lor  tourroi  ond  iporilNOtiont  ol  oil  producU  ontormp  info  tho 
dflipfl  ol  olocIroNK  tirtmn 

RATES  Adoortiioft  aill  bo  onlitlod  to  tho  roto  oomod  in  12  ropulor  iuuot 
ol  ilKIIOHKS  or  to  tho  roto  thoir  oorn  m  tho  lufort  Guido,  whuhovor  h 
mid  odvontopoout  5paio  utod  m  tho  lufon  Guido  will  not  holp  oorn  o  roto 
M  Mm  lopuloi  iturot  ol  ElEdlOMKS  lut  tho  roto  oomod  m  tho  ropulor  iuuot 
■M  dolormino  tho  roto  lor  tho  lufort  Gwdo  imuo 

MfCHANKAl  RfOUlREWLNV. 


COLOR  AND  BLEED  IkGroaHill  ttondord  colon  yollow,  oronpo, 
rod  bluo.  ond  proon.  tlOO  por  popo  lor  ony  ono  color  Spociol  motchod 
color  3170  por  popo  for  ony  ono  color  lotoc  lor  motoIlK  Inkt  ond  moro  thon 
ono  oitro  color  quotod  on  roquoct 

llood  popot  por  popo.  oitro  375  00  Plotc  tiio  8Vi  iwlMt  by  11  Vt 
inchot.  orhich  oilowt  V|  inch  odditionol  at  top.  bottom,  ond  outor  odgo  for 
Iran  loop  oiionliol  olomonit  ^  inch  onthin  ploto  tuo  Trim  tiio  8'/4  inchot 
by  ll'/i  indioi 

INSERTS  (teller  Prey,,.  **l*»'o'  ‘P«»  '«♦«  »Pl»<r  «"  compioto  in 

tom  orhHh  oro  loody  lor  bindinp  whon  rocoivod  8oloro  mokinp  plotot  or 
ordorinp  prinlinp  plooto  chock  uith  your  local  ELECTIOMKS  mprotonlotivo  at 
to  numter  of  popot.  quantity  roquirod.  trim  tiio.  Moiimum  occoptoblo  aoipht 
100  lb  cootod  75  inchot  by  38  inchot  bcnit.  or  oquivoloat.  3oo  dotinp  dotot 
boloa 

INSERTS  (Oflset)  Intom  proporod  by  our  Copy  Sorvico  Doportmont 
con  bo  ptoducod  by  photo  olftot  at  o  tovinp  in  production  coitt  to  tho  odvor- 
titor  II  tho  odvorlitor  dotirot  roprintt  ol  hit  odvortitomont.  tho  olftot  mothod 
aill  hove  tho  odditionol  odvontopo  of  permittinp  ut  to  tupply  him  aith  pro- 
printt  rothor  thon  roprintt  Soo  clotinp  dotot  boloa 

REPRINTS  Ropulor  run  ol  book  tiock  aill  bo  utod  unlott  tpociol  tiock  K 
tuppliod  by  tho  odvortitor  For  inlormotion  on  tho  cott  of  roprintt  comult  your 
local  ElEdlOMKS  roprotontotivc 

COPY  SERVICE  Copy  ond  layout  torvKO  by  tpociolitft  in  tho  cotolop 
typo  of  pretontotion  bott  odoplod  to  thit  typo  of  ittuo  it  ovoiloblo  ot  o  mod 
oroto  cott  to  oil  odvortitort  and  odvortitinp  oponciot  Compioto  dotoilt  includ- 
inp  oil  product  doto.  availability  ol  photopropht.  cult.  choNO  of  color,  if  color 
It  boinp  utod.  otc.  thouW  bo  in  our  noorott  diitrkt  olfico  not  lotor  than 
March  10th  It  it  to  tho  dittinct  odvontopo  ol  ooch  odvortitor  to  got  oil 


1  poqt 

Width 

7 

Dopth 

10 

Width 

Depth 

Vjpoqo 

4-’/|4 

TO 

•/i  pogo 

4-Vik 

4-% 

2.Vi* 

10 

Vi  po<|o 

4-’/ik 

2 -Vi  4 

2- Vi  4 

4-% 
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M^on*  wroont-cril  holltoiMt  thould  bo  10(5110  lino  uroon  Thoy  thould 
bo  oil  hod  to  tho  dopth  el  003  ol  on  inch  in  tho  hiphiightt.  007  ol  on 
inch  m  tho  nuJd'v  'mot.  ond  0015  of  on  inch  m  tho  thudoat  Typoprophicol 
rifbtt  lotorvod 


tho  inlormotion  m  tho  hondt  of  our  copy  doportmont  ot  toon  ot  pottiblo  in 
ordoi  that  coroful  ond  individual  ottontion  con  bo  given  to  tho  protontotion 
ol  hit  odvortitomontt 

CLOSING  DATES 

Copy  to  proporo  All  dotoiK  mutt  bo  in  our  Noa  York  Offko  not  lotor  thon 
March  1 5th  layout  and  copy  ton!  to  tho  odvortitor  for  hit  OK  and  olto  final 
prooli 

Copy  to  tot .  .  .  April  Itt  If  no  proof  roquirod .  .  .  April  lOlh 

Compioto  plotot . May  Itf 

Intortt  . May  75th 
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i^orensen 


sen  and  Company,  Inc. 

375  Fairfiild  Avi^  Stamford.  Cowwcticiit 


ELECTtONICS  — iamiary.  rOSO 


Sorensen’s 


or  EUGRONIC  VOLTAGE  REGULATORS 


Gives  you 


MORE,  because  there’s 


•  Greater  Accuracy 


•  Less  Distortion 


•  Range  from  no  load  to  full  load 

*  Temperature  Compensation 


Sorensen  Engineers  and  Sorensen  Production  has 
LESS,  because  •  .  .  been  laboring  for  many  months  to  bring  you 

greater  value  at  less  cost.  And  they've  done  it! 


NEW  SORENSEN  CATALOG 


and  compare  these  new  units  with  any  other  similar  units  you've 
ever  seen  or  heard  about. 


The  Standard  lirte  of  Sorenson  Electronic  Regulators,  both  AC  and  DC,  has  always  been 
famous  for  outslanding  features,  low  cost.  Now,  many  additional  features,  previously 
available  only  in  special  models  at  extra  cost,  have  been  incorporated  as  regular 
features  of  the  NEW  SORENSEN  STANDARD  LINE  —  at  no  extra  costi  Some  Improved 
Models  cost  less  than  the  former  standard  models.  Write  for  the 
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VACUUM 
TUBE  , 
VOLT-OHMMETER 


A  Worthy  Companion 


of  the  260 
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Smaller  and  Handier  for  Greater  Portability 

A  Hiirih)  lompjniiin  ot.ihr  norlJ  Ijmous  MimIcI  26i>  is  this  hrjnJ 
nr»  jtMiiion  l<>  the  Siinpvin  linc-lhf  Model  VlM 

NkilUd  Simpson  tnuincrrs  sp<nc  months  of  p^insukinK  rescinh 
III  ihi-  |j|>orjior>  to  produic  the  MihUI  Mil,  whnh  is  one  of  the 
most  sersjtile  instruments  eser  nude  for  IN  sersiiin^.  This  run 
nesIK  lonsttuited  instrument  offers  the  nuximum  in  portahility 
heijuse  It  IS  jipproxinutel)  fiO'V  snuller  ih.in  other  sisuum  tube 
solt ohmnieters.  Ilosseser,  no  sjirihse  hjs  been  made  in  read- 
ahilits.  the  >01  has  a  lar^e  4'  •"  meter,  despite  its  handy  tom- 
paitness, 

f>ne  of  the  many  features  of  the  Mi>  is  its  loss  lurrent  consump¬ 
tion.  The  .\l.  soltane  ranyte  is  ssider  than  on  any  other  similar 
instrumenl-from  12  volts  minimum  to  l,20ti  maximum.  l  ike  all 
other  instruments  hearinn  the  Simpson  name,  the  Mtxlel  .M)5  i* 
an  instrument  of  highest  quality  at  an  amazingly  low  price. 

SIMPSON  ELECTRIC  COMPANY 

i^)0  )ZII  W.>l  K.no*  Sl.Mt.  Ch.ia»»  44.  lltisoo 
fn  Co00^  $C€h  S^mpx0n,  lid  .  london, 
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CONTACTS 


BENMX-SCINTIIIA 

ELECTRICAL  CONNECTORS 


Hi9li  olumi> 

nwm  all«y  •  .  .  M9h 
!•  cofrotion 
.  • .  wiHi  fturfoc*  Rnish. 


HI9I1  ciirr«nl  copoctty 
•  .  .  low  volto5|«  <lrop 
.  .  .  No  oddHionol 
toMor  fo^virod 


SCINFLIX#  ONf- 
PllCi  INSKRT 

Hl9l»  diotociric  «lron99H 
.  .  .  Hl9h  Intwioliofi 
rotitlooco. 


PLUS  ALL  THESE  OTHER  FEATURES 

■  Moitture-pfoof 

■  Radio  Quiot 

■  Singlo-pioca  Intarit 

■  Vibration-proof 

■  Light  Waight 

■  High  Insulation  Ratistanra 

■  Easy  Atsambly  and  Diiassambly 

■  Fawar  Parts  than  any  othar  Connactor 

■  No  additional  soldar  raquirad 


.  PRESSURE  TIGHT  SOCKET 
CONTAa  ARRANGEMENTS! 

Outstanding  design  and  fine  wtirkmanship, 
combined  with  materials  that  meet  the  re- 
ejuirements,  assure  the  splendid  performance 
»)f  Uendix-Scintilla  "pressurized"  electrical 
connectors.  I'hese  units  include  both  pin  and 
socket  arrangements  for  all  sizes  of  contacts. 

*  SCINFLEX  dioloctric  molorlol  It  o 

now  dovolopmonf  thof  ottwrot  ono^oollod 
intori  poHormonco  It  It  ovoiloblo  only  in 
Sondii-Scintillo  llodricol  Connoclort 


H  >/'/<■  our  SaUi  Department  tor  detailed  information. 


la* 

B  ENDIX 

SC  INTI  LLA 

•  1 
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COMPONENTS 


CrkM4iu/-(jSe/y 
P^Vll/V  'Btni/lr7^st//o 

MajnavM  Aictcticiu 
O^dmiml  TJ^ItttSOn  ~{^Huiu<i^ 
C^^i'Hdsip&kM^  'ItJlM-tome 


Mr  t  f  /r/r^M  c/^/^//  / 

ll■ll«l%lllCt■IC  WfestiiT^fiou^  j 

S1IOMIII6.CAIISON  I 
ttAPklA  I 


v'-;"'"'-; ,  %y 


ii-U' 


,..and  mott  other  radio  ond  TV  producers  | 
specify  and  use  Hi*Q  Components.  s 


Mont  Icutiiii):  radio  uliil  TV  liiiililrrn  . . ,  an 
HI  orrn  of  oliiiT  ril'd roiiir  iiianiifai  liirrrn  loo 
...arr  i'oii>i>trtit  imiTn  of  Hl*Q  (Viliipoiiriiln.  \ 

Till-  fai  t  lluit  tlir\  orilrr  again. ..ami  again  \ 
...ami  again  in  llir  l•rn|  rrroinnirmlalion  str  ‘ 

knoM  lor  Hi*Q  nrrsirr,  ilr|irmlaliililv  ami 
III' r  foi  in.im  r. 

Hi*Q  rngiiirrrn  urr  rrails  to  Hork  Mill)  >on 
in  till'  ilr\ rlo|iinrnt  ami  |iroilm'tion  of  rrra- 
niii  I  apai  itorn,  trimnirrn.  snirr-snoiiml  rmin* 
lorn  ami  i  liokr  roiln  to  mi'rl  \onr  n|irrifir 
nrriln.  ^onr  iilionr  rail.  Mirr  or  Irltrr  Mill 
rrrrisr  a  i  onmili ml  ami  iironilil  rrn|ion«i'. 

JOBRERS"”  Addiesi  Room  1332,  101  Pork  Ave.,  New  York,  N  Y 


Componmls. 


Hi'Ok 


S(e<tfUc<U  ^eaetMee 

FRAIIKUNVtLtCn  N.V. 


P(ome«  f ronlilinvill«.  N.Y.  Po.^Myrtl*  i•ocH,  S.  C- 

Sol«B  OMc«i  N«w  Yo'k  PHilod«lpKto.  Detroit.  CHico90,  los  Ang«l«» 
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Floating  Rotor 
Prevents 
Motor  Lag 
or  Slippage 


Gear  ond  Pinion  Assembly 


Rotor  Shaft 
Assembly 


Patented  Capillary 
Oiling  System 


Terminal 

Shaft 

Assembly 


Specially  designed  light-weight  rotor 
virtually  floats  in  a  rotating  magnetic 
field.  Rotor  shaft  rotates  on  a  film  of  oil 
...  no  metal  to  metal  contact  with  its 
iM'aring.  These  features,  together  with 
capillary  oiling  system,  account  for  the 
fact  that  All  Telerhron  Timing  Melons  Are 
InMantly,  Conelantly  Synchronous. 

That  is  why  so  many  designers  con¬ 
cerned  with  split-second  timing  or  control 
of  light-weight  moving  parts  specify 
Telechron  motors. 

If  you  have  such  a  problem,  why  not 
turn  it  over  to  a  Telechron  Application 
Kngineer?  Draw  ing  on  the  experience  that 
mak€*sallelectrictiming  possible  (virtually 
all  frequency-controlling  master  clocks 
in  power  stations  are  made  by  Telechron), 
he  can  probably  show  you  how  a  standard 
Telechron  motor  can  do  your  job,  too. 
Consult  him  early  in  your  planning  for 
big  savings  in  time  and  money.  Use 
handy  coupon  below  for  complete  data. 
TKLECHRON  INC.  A  General  Electric 
Affiliate. 


'  Sealed  Gear 
Case  Assembly 


Ttkdiron  Typ«  ft  Synchronovs  Motor.  For  modium  duty  purpo»«s  tuch  at  twitch*«,  rocording-conHoirtri^ 
mocHontvns  and  othor  control  oquipmont.  Othor  modoli  with  towor  or  highor  torqu*  for  light  or  hoovy 
duty  opplicotiont. 


Typkal  of  ToUchron  Typo  H3  light  duty  motor 
opplkotiont  it  this  60*minut«  timor,  tho  purpoto 
of  whkh  it  to  oporoto  o  twitch  or  tignol  at  th« 
•nd  of  o  pro  toloctod  pof»od. 


PraetkoHy  all  timo-tfompt  and  rocordort 
•mploy  Telochron  Typo  ft  motort  to  oporato 
thoir  timing  mochoniimt.  Obvioutly  a  motor  that 
it  instantly,  contfanHy  i /nchronout  it  noodod  for 
tuch  appikationt. 


UAltW_»OTORS_W^__^ 


telechron 


jttSTANfL'f 


TILICMRON  INC.  1 

40  Union  Strei't 
Ashland,  Ma.s.«arhusett.<i 

Please  sf’nd  me  information  on  sizes  and  types  of  Telechron 
SjTichronou.s  .Motors,  .My  pos-sible  application  is; 

Instruments  □  Communications  Equipment  jj 

Timers  □  Other  (please- fill  in) 

Electric  Appliance's  □ 

Cost  Recorders  f  ] 

Advertising,  Display  Items  f)  a 

Juke-Boxes  n  ■  I 

Air  Conditioning  &  Heating 

Controls  G  U  Please  send  new  Catalog  ■ 


NAME 


CO.MPANY 


ADDRESS 


ZONE 


CITY 


STATE 
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NEW  Miniature  Telephone  Type  Relay 


NEW  LK  RELAY 


MOUNTING:  movNtmf  for  Lock 

•I  or  wN^Gr-cKoM**  wirinf.  tnfGr- 

cKofifGoLlG  cfofi^rd  '  StrowfGf" 

mouNtmo 


DUNINSIONS: 

iV*“  high,  aVn"  long, 

iVij'*  wioi 


That  art  iht  dimtuuom 
for  ihf  6  bolt  relay. 


COIL  l»OWfRx  from  40  miHiwottft 


CONTACTft  Slcmdord  }  omp«r«i« 
•^•ool  yp  lo  5  om^rGt  7  mmpyrot  up 
to  4  ^  0  T  S  ofoporG  cootoctt  (low  volt* 
0f«)  up  to  4  POT  Spociol  ?0  omporo 
pow«r  cootoctc  S  P  S  T.,  Aormoily  opoo, 
porol1«U4  ^ 


ll  ill  mrel  Army  and  Sat  y 
aircraft  iftecifications 
as  a  fomboneni  unit. 


Can  he  furntshea 
hermetically 
sealed  with 
solder  terminals. 


PIUG-IN  MOUNTING 
SPICIAL. 


SK  RELAY 


MOiMnMGl  FrMi  e(  Mn*i  mount 


CON.  POWIIl  From  100  rnrllrwom 
to  4  S  wottt  D  C. 


COWTACTti  Somo  o>  "IK 


OMMMOIONtl  I'/j"  NION.  tVit" 
lONG,  WIDI 


These  ate  the  dimemiont 
tor  the  4  pole  relay. 


Win  meet  .Army  and  Sat  y 
aircraft  specifications 
as  a  component  unit. 


CAN  Also  Of  FURNISHiO 
HfRMITICAUV  StAlID 
WITH  SOlDfl  TIIMINAIS 
nUO-IN-SFICIAl 


ALLIED  CONTROL  CO.  INC. 


,7  EAST  END  AVE.,  NEW  YORK  21,  N.  Y. 
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Wifte  H)rt#on  I6t^4,  you 
lK«  pkM«  iu»t  ot 
trontmiftod.  ' 


WMi  oi4>«ty(«  round  hih«, 
you  lOM  Hi«  comorv 


Features  of  HYTRON  16RP4 


]  RuctonQuIor  fthapo  pormtU  tmoiWf^  loti  coiHy 
cobinott. 


3  Wu»9ht  it  oppfoa»mot«ly  two^thirdt  thot  of  I6« 
inch.  oIl  Qlott  round  tubo 


4  ^oty  to  mount  Con't  roll  Of  twitt. 


5  No  KioK-voltoQU  itolotton  of  twb«  ruquirod. 


^  Nuutroi  gray  fact  .  .  .  irtcrootot  contrott  ratio. 


"/  lorga  viawing  tcroon.  You  g«t  fH«  anfira  front* 
rruttod  p*ctur«;  no  lotfcemort.  Oivot  pktura  (with 
tfondord  3  by  4  otpoct  ratio)  10 Vi  indiot  by 
13V^  mchot. 


\ 


r 


I 


rif  ■  ^ 


obsoletes  word 

i' 

in  electrical  instruments 


RUCCEDIZED  Meter*  ...  a  whole  new  family  of  panel  inatrumenla  / 

created  to  perform  perfectly  under  extreme  condition*  of  phyaical  / 

ahock  or  vibration,  mechanical  atresa  or  atrain  .  .  .  inatrument*  / 

impervioua  to  extreme  weather  condition*  in  all  climate*  ...  /  J 

inatrumenta  that  o|>en  whole  new  horizon*  of  application.  r|K 

Marion  Rugfcedized  Meter*  are  completely  netc  and  better  inatru- 

menu.  Developed  by  Marion  for  the  U.  S.  Army  Signal  Corpa,  ^^***'*~~»^ 

Fort  Monmouth,  N.  J.  (under  contract  No.  W364)39  SC  33668) 

tthey  are  now  releaaed  for  commercial  application. 

Ruggedizeil  Meter*  meet  the  dimenaional  requirement*  of  JAN-I-6 
and  are  completely  interchangeable  with  exiating  atandard  JAN  2V^" 
and  31/4"  lyp^s.  They  offer  electrical  and  mechanical  performance  far 
in  exceaa  of  exiating  JAN  requirement*. 

^  Marion  Rugf(eili%ed  Metert  »et  new  $tandard$  in  Performance  and 

Application  for  Science  and  Industry, 


MEET  THIS  METER  THAT 
HAS  MET  STRENUOUS  TESTS 

FOR  Performonce 


w/A,_ 


Hiqh  Shock 


Bounce 


VtbroF'®'’ 


Climate 


**  *Nr 


MARIOS  MEANS  THE  MOST  IN  METERS 


i 


i 


•CD 


.J, 


( 


<  V.  tmnJrHKrt,  jir  iXW’ 

\\»Jrl  H.  Ijrgril.  air  \/>atr  OM"  K0t»r 
\Kiff%,  iA«li*w  f*f  /•/>  art  Krttre  I  rrr 

tmtiimg  Hrait,  plaits  almmtn»m  \ij4Jt  !  hr 

Amertiam  \irrl  Patiagr  l  •  .  I^tpantt.  Ohm.  am  im 
fmrtamt  imppiirr  Im  thr  tit*  Irmmit  9  imjmilry 


HF.Kh  4ft'  st-%t'r4l  rxaiiipirt  (if  iht-  I411  il)4i  Kcvtrre  i  ree- 
(  uttiiif;  Hratt  i%  rt-alU  f{(H>tJ  rhfstr  rotor  thalls  for 
tariahir  tontlt'ntt'rt  art-  tut  on  aulomaiit  mathintrt  at  Ar>(H) 
r  p  m  (  irtular  kmiIs  art-  ust-tl  to  tut  thr  tonit-ntric  tiott 
which  arc  tt't)'  deep  <)nl>  ont  cut  has  to  tse  taken  Approx- 
imatrls  -42'  pietes  are  produced  per  hour  on  a  6-second 
cede  1  he  American  Steel  I’acka^r  (.ompans.  Defiance, 
Ohio,  produces  a  number  of  diHrrrni  condenser  models, 
w  iih  air  spacing  ran^in);  from  IMl‘f  '  up  to  .0-42'.  The  slots  in 
the  shaft  of  Kescre  Free-f  utting  Hrass  are  all  of  the  same 
sx  idth.  rr>{ardless  of  air  spacinf(,  namels  .01-4*  plus  or  minus 
.0002*  It  lakes  good  machines,  giHid  KHils,  gcKid  men,  and 
good  metal  to  stork  that  chisels  A  report  from  a  Kesere 
I'rchnical  Adsisor  ss ho  had  collahoraied  stith  the  compans 
stales  '(  usionier  is  outstanding  in  his  praise  of  Kescre 
Kod.'  If  sou  hase  a  problem  in  the  machining  of  hrass, 
sths  not  gisr  Kesere  an  op|sorluniis  to  stork  stub  sou!*  7'he 
Resere  lechnical  Adsisors  Sersice  is  at  sour  command 


Kei^RE 

COPPER  AND  BRASS  INCORPORATED 


P«f«/  Krirfr  in  IMOI 

J  Park  Avenue,  .New  York  17,  New  York 


Mifh  ///.,  /  •«  Amfeiet 

Hl%rr^n^t.  i  sUf  .  Sry  k9m*.  \  Y 

SnU*  Offiit*  in  f*rinn^nl  { itity.  t  xtryu^tre 
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IRECISE 


ANOTHER  -hp-  SERVICE 

Person-to-P«rson  Help  With 
Your  Measuring  Problems 


AIiiiiim  aiivwlicrv  in  Aiiicruj.  liilJ 

rrpr«r>t;nuii\c\  i^n  >i>u  pcrMin^l  hrip 
wiih  \(Hir  ineourin^  prubU-nii.  THi-n  h<i>c 
toiiipleie  data  iHi  ~/>p-  inMrumcnis,  ihrir 
pcrfiirnianir,  and  adapiabilil>. 

(  all  the  ncarcM  -/>p-  bdd  rcprrsrniaii\e 
nhrnever,  wherever  vnu  need  help  with  a 
nleavurln^  problem. 


ftp-  MODfL  200C 


From  Vj  cps  to  1  0  me,  there's  an  -/>/>-  resisianee  tuned  nstillator  en¬ 
gineered  to  )<>ur  exact  need.  'I'en  precision  oscillators  in  all,  including  a 
|)ortahle  unit  that  o|H.'rates  from  batteries,  hach  has  the  familiar  -bft- 
advantages  of  high  stability,  constant  output,  wide  frec{uency  range,  low 
distortion  and  no  zero  set  during  operation.  precision  oscillators 

are  used  by  radio  statitins,  manufacturers,  research  laboratories  and  sci¬ 
entists  throughout  the  world. 


■OSTON  16,  MASSACHUSiTTS 

Hurlinpame  As%4>iute% 

2''U  (.omniitn^^ealih  A%r 
Klnm<»rc  Ft-MliM) 

CHICAGO  40,  lUINOIS 

Allred  C.ri>ssir>  &  AsMKuies 
4^Ul  A\e 

I  P«mn  H  I  1 11 

CLEVELAND  13,  OHIO 
M  H  (KUII 
|'’)M  Niirthheld  Avenue 
Polom4C 

DALLAS  5,  TEXAS 

F 4rl  NX  -  l.ipvAoinb 
tiM  Sunlord  Street 
I.opin  *-^097 

DENVER  10,  COLORADO 
Rtmald  (f.  H<men 
1NV6  S<».  HumNildi  Street 
Spruic  VVsH 

rORT  MYERS,  FLORIDA 

Arthur  l.ymh  and  Avsdii.ites 
P  O  Htix  4A4S 
Fort  Myers  1269M 

HIGH  POINT,  NORTH  CAROLINA 
Hivms  A  (.aldwell 
RtHim  Kt)**,  Seturiiy  Hank  Huilding 
Phime  V*72 

LOS  ANGELES  46,  CALIFORNIA 

Ntirman  H  Neely  Fnierprivcs 
'*\22  Melrove  Avenue 
NXhiiney  111** 

NEW  YORK  13,  NEW  YORK 
Kurimpame  AvvtHiaiev 
10%  I  alavette  Si 
niphy  9*12  10 

SAN  FRANCISCO  3,  CALIFORNIA 
Norman  H  Neelv  Fnferprises 
95 1  Howard  Street 
IXIuglas  2-26tr9 

TORONTO  1,  CANADA 

Atlas  Radio  ( orporaiion.  I  td 
5r»o  King  Street  VI  esr 
NX  averley  ■4'*6| 

WASHINGTON  9,  D.  C. 

HurlinKame  Awniatev 
2U|7  S  Street  N  NX 


SPECIFICATIONS  OF  -Ap-  OSCILLATORS 


OUTPUI 


12000 


1  dO  'tMovgHowt 


■h(y~  2000 


l«tl  Ibotv  ^  % 
1 1  aroM  OiatpwM 


leiv  fKo««  I  % 
I  to  >000  <pt 


o50A 


HEWLETT-PACKARD  CO. 

ItSSA  Pag*  Mill  Rood,  Pole  Alto,  Colifornio 
Export  Agonts  Froxar  6  Honson.  ltd. 

301  Cloy  Stroot  *  San  Francisco,  Colif.,  U.  S.  A. 


For  compfofo  dofolfo  on  m**y  -Ap 
InoTrcrmenf,  writ#  dIroe#  to  fatfory 
Of  confoet  fAo  '-A^  tocAnlcol  rep* 


bboratoru  instruments 

roi  sriio  f  ano  accuiact 
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r  fi  •  I 

'-^nienicdicnal 

(Snrnmnkaiujm 


¥  s»:  tw?..# 

1  *m*  9  #  *  ' 


♦irrnTSTT 

mtzz 


•  MANCH  OrriCKS 

OATH  IADK^  <OMf  ANT  . 

DC  !•<  0)tt 


Ik^OCT  *C<KI  INTIINATIONAL  1 1  U  4<«k  k 
N«»  T«A  Cm*  1*1  M«f«,  HiH  •  OtOO 


I 


...  <1  Ilf IV  Tniiisniittfr 

llul  Mill  ki't  ill  lIMt  I*.  M.  a  full  irHNNI  Halt>.  —  <lt'.-iun<  (I  for  t-J2 
\<  It-  )>|M'ration  ami  liiiill  for  arouml  lh<-  <'I<m  k  '.rii  ii  alai  a  Mci-k 
o|M'ralioii. 

//if  (.olf>  III  lit  Iniittmiller  i'  oitl\  K  Iff!  Miilf,  7  li'i'l  liii:h  ami 
'i  Iff  I  (iff|>  —  io  all  Mf  If-foiilaimil  ami  fri'<|m'm  i  ilianitr  rail  Im' 
iiiailf  III  «f<  omlo.  0|M'ratioii  i«  from  |iha’>i'  2JII  iol|.>  lar  olhi'r 
|iriiiiar«  lollaiii'-  Mlii-rf  ri'«|iiirf<i. 

Vhio  ■>//  i/if  firt  tn  —  a  hi  m  l  alaloKui-  on  4>atf>  l  oiiimiinu  alion« 
Iraii-milti  r'  ami  oii  r  a  «i'ori-  of  miimIi-I*.  in  all  |mimit  raniCi'«  to 
I  liiMi-f  from.  Ma«  mi-  (ilai  i*  >otir  naiiif  on  our  mailiiu:  li'l' 


GATES  RADIO  COMPANY  ^ 

Quincy.  Illinois . U.S. A. 


Oltiipic,  uiiHifT  KVtilrliiii»  iii  a  iiiiihI  miiIi  iiiaii\  (idnI- 

iK'Is  .  .  .  ail)!  ^t'lK'rallv.  flit-  iliKtaiU'**  iM-lHi-fii  tlu'  iirultlfiii 

aiitl  ill)'  Ik  a  h)'II  Mi‘ri'ur\  SMili-ii. 

I l)>ii)'\  vifll  MiTciir)  Sv»  il<-li)'H  ar#'  liii>  ami  i'iiiii|ia)'l  .  .  .  an'  a<la|il- 
alil)-  1)1  iinii-iial  iiiiiuntin^x.  'I'Id-x  ii|N'ratt‘  al  hiw  aii(’l)‘i>  .  .  .  Iia\i-  m> 
im>\in^  |iarlH  .  .  .  art'  M'al)‘ii  a(:aiiiKl  iliixi,  »aH  ami  i'<>rn»i)>n.  hHiili'il 
i’iiiila)'l  |Hiii)lM  l■ann)ll  )M')'iir. 

rill-  )'i>iii|)l)'ti'  liiu'  is  at  \)Mir  i-(immami  .  .  .  iifT)‘rin^  fiD'ahT  lalilmli* 
ill  |iriMlm'l  lll■^if;n,  Miili  iiii|irii\i'il  iH-rfiiriiiam')'  ami  lriiiilil)'-fri>)- 
l•|M■rali■lll.  W  rill*  fi>r  a  of  m-w  (.'alalo;;  l.'lt.'i  for  iloMii-to-i'urlli 

information  ...  or  I'all  in  \onr  lis-ai  llom‘>Mi'll  I'lif'im'i'r  for  a  lii*- 
taili'ii  liiscnssion  of  a  iiartii'iilar  apiilii’alioii. 


MINNf  APOllS.HONfYWEll  REOUIATOR  CO. 
BROWN  INSTRUMENTS  DIVISION 
4428  Wayn«  Av«.,  PhilodAipNa  44.  Ra. 

OR*c«i  m  73  pritHtfial  )t)i«i  of  IN  Umtod  S)o*«t,  Canada  and  dtroaghaaf  dta  world 


•  POSITIVE  ACTION 

•  low  ANOUIARITV 

•  lONOER  LIFE 

•  WIDE  SEIECTION 


SPECIFY  HONEYWELL 

•  (f^>rddiu 


tfd^irtnu 


FOR  POSITIVE  ACTION 
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W 


sundard  i^nh 


)fw  part  j^r  milliyti  per  dcrfrce 
W  tcmpcraturc-co^pvnsated/and 
ist  variations  of/twromctri/  pres- 
>  lotprinid  wim  basic  ccjylpment, 
and  time  nyitrol  by  nyvhani.al, 
dual  nu-af)/  /  / 


htrrtit  tic^Ky 
sure,  jlliis  St, 
lat  Ilitativ-di 


ITtc  injic  is  available  scparati 
lasrrtlilete  timja^'instrurncn^ 
c»x>pcrate>rtf  any  probhjir 


or  in  rt^unction 
r  cnglodcrs  are  tci 


4IB(IAFT  • 


30 
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Erie  Ceramicons 


UANTITY  production  of  "GF'  Ceramic  Condensers  is 
achieved  by  limiting  them  to  definite  capacity  values 
—  with  a  consequent  saving  in  cost  without  affecting 
quality.  For  by-passing  and  coupling  applications 
which  are  not  frequency  determining,  "GF'  Cerami¬ 
cons  are  unexcelled  in  performance. 

General  Purpose  Ceramicons  are  sturdy,  compact. 
They  are  easy  to  install  in  small  spaces  and  their  use 
increases  production  on  the  assembly  line.  This  feature 
is  proving  especially  valuable  in  assembling  TV  sets. 

Erie  "GP"  Ceramicons  are  made  in  insulated  and 
non-insulated  styles  in  popular  capacity  values  up  to 
10,000  MMF.  Write  for  detailed  information  and  samples. 


and  Cnramicon  ore 
ngistnnd  trad*  names  of 
Erie  Resistor  Corporation. 
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TeSTBD 


LENGTHS 


ManOACU  COlOIS  09  •OIH  0*ADfS  a#{  HAC«  anO  'rlllOW 
OiMf#  roioiv  iur^iiio  O*^  S»IC«At  O*0ft 


COLORS 


Wm 


MAGNETO 


GRADE 


SIZES 


O  N  S 

RADIO 

)<  SI/IS  MOM 
0>4  lO  »J1" 


lOlH  CtAOIS  AvA.lAIlf  IN  lUNOIIS  containing  4?'  S'lANDS 
lit  IN  CONTINUOUS  com  ON  V«>Oli 


For  extra  dependability 
AT  NO  EXTRA  COST! 


- 


TURBO  Varnish«*<l  Tubing  is  an  excellent  insulation  for  general  • 

apv’lications  Supplied  in  two  grades — Radio  Grade  for  voltage  .  _ 

to  4000  and  Magneto  Grade  for  voltages  to  7000  —  it  features  |  JJ|I  J 

high  tensile  strength,  good  flexibility,  non-peeling  and  non-rrark-  I  flPRMHipiOTPRHBapBaHliHM 

ing  (jualities.  low  moisture  absorption,  oil  and  acid  resistance' 

plus  mcalerate  cost  TURBO  Varnished  Tubing  is  n  braided  j  aa  ai' pu-poia  .muioi  on  «hA,A,n 

cotton  sleeve  thoroughly  impregnated  with  a  fine  insulating  I  <*■''••''''<  O'AAqih  to<io>  poai 

I  no^  -nwoiv^  re^uirrtr'^nts  fht* 

varnish  Perfect  concentricity  facilitates  wiring  and  a  wide  range  h.qhr.  .onq,,  n,,  mr  h.qh  irm.ie 

of  sizes  meet  all  application  needs.  For  further  details,  mechan-  i  >'—Aq.h  q.  mq.,t„.A  obto.pi.on. 

'  otid  ond  O'l  frsiyionl  slow  bgfrtmq 

ical  and  electrical,  write  today  on  letterhead.  I  In  (0**on  royon  and  q’Osv  basr 

I  C  1  C  ;  C  J  q.odA, 

WILLIAM  BRAND  _ _ 

&  COMPANY 

776  FOURTH  AVE  ,  NEW  YORK  10,  N  Y  •  1313  W  RANDOLPH  ST  ,  CHICAGO,  ILL. 

APPliCATION  OISIONIO  TUMBO  JUBINO^  FOR  EVERY  WIRING  NEED 


fXCtUSIVfir  PROCESSED  fOR 


HIGHER  TENSILE  STRENGTH 
GREATER  KEXIRILITY 
ABSOLUTE  CONCENTRICITY 


^ummmumnm 

Aa  •It-DpfMMB 


mitmmmumm 

PBfBRpvD  EBiNto 

AMAtfiltlDMItAt  BRAB# 

mh  mm 


•  <u$s  vmm^ 

m»  wBdRD  bifll  MM 
lAIC  mtm  CDM- 


rW^jaryw*, 


Ji  KL  WA  nitlNS 

A  B«DDr-ftBA<W«  A*rIr<* 
Rrtc  CBDBbU  •!  wltli* 

IMAAIAB  PDBrtliot  «DM* 

DDTBMfPB  99  10S'  Cm* 

ty  994 

HtfABT  illMrMlRRMffy. 
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Test  Equipment 

byimn 


Type  584  UHF  Frequency  Meter 


470-890  MC/SEC. 

•  DIRECT  READING  FREQUENCY  DIAL, 

CONTINUOUSLY  VARIABLE 

•  HIGH-Q  CAVITY 

•  PRECISE  CALIBRATION 

•  RESOLUTION  BETTER  THAN  0.1  MC/SEC. 


Type  901  UHF  Sweep  Frequency 

Oscillator  470-890  MC/SEC. 


•  DIRECT  READING  FREQUENCY  DIAL, 

CONTINUOUSLY  VARIABLE 

•  ADJUSTABLE  SWEEP  WIDTH,  CALI¬ 

BRATED  0  to  30  MC  SEC. 

•  ADJUSTABLE  OUTPUT,  lOOU  VOLTS  TO 

2  VOLTS 

•  FOUR-POSITION  PHASE  SELECTOR  FOR 

OSCILLOSCOPE  CENTERING 


■  The  expansion  of  television  program  transmission 
into  the  realm  of  distributed  circuits  has  made 
it  possible  for  PRD  to  apply  its  microwave 

“know-how”  to  the  development  of  test  equipment 
for  the  important  new  UHF-TV  band. 

First  of  a  whole  series  soon  to  be  offered,  the 
instruments  illustrated  embody  features  essential 
to  the  rapid  and  accurate  determination  of 
receiver  characteristics  in  the  laboratory  or  on  the 
production  line. 

See  these  instruments  at  our  booth  at  the  1950 
IRE  Show.  Our  catalog  of  Microwave  Test  Equipment 
may  also  be  had  upon  request;  for  full  information 
write  to  Dept.  E-6. 


202  TILLARY  STREET.  BROOKLYN  1,  NEW  YORK 
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rnaouGH  cMtmistar 


MOistMri  stal  wrap  of 
'Ttflon”  tapt  stalid  with 
tikofli - 


copper  braid  shield 


silvered  copper 

braid  shield  — 

"Toflon**  tape  insulation 
soalod  with 
silicone  — ►V 


— “Teflon"  tape 
insulation  sealed 
with  silicone 


conductor 


“Teflon”  tape 
insulation  sealed 
with  silicone 


conductor 


conductor 


rEFlON'"  TAPE  IHSUUTION 
SERVES  FROM  -80°  TO  500°F 


lM|H>  liiiH  i-xo-llcnt  mtn'hanual  atn-nKth 
and  |>luil>ility  ...  at  t«'nijaTatur<-a  aa 
low  aa  -HO  K  In  wnip|H-d  conalnif- 
lion  It  fila  evon  mon-  tiKhtly  aa  tho 
t«'n>|a*raturf  i.a  rai.s«al.  It  haa  zoro  walor- 
alwuirption,  and  la  unaff<‘»t»al  l>y  out- 
iJiHir  woatluTiiiK 

■■'r«’flon"  la  Hupplicd  l>y  Du  Pont  in 
till*  aland.ird  ahaia-a  of  rials,  tulaai, 
shia'ta,  la'HiiinK,  and  ta|M-,  and  in  niold- 
iiiK  (amdiT.  l>o(h  alinalditi  anil  granu¬ 
lar.  WKl'I'K  NOW  for  moro  data  on 
tlu>  pro|a-rlioa  and  ^•l^a■(r^^al  us«>a  of 


(Ww*  cobl*t  ohown  obovw  mod*  wilb  "Twfton*  Top* 
boetofi  Intwioftd  W#«  Ii  Cobi*  Co.,  booH-.v»  Mo»t ) 

Tunf  m  to  Du  Pont  "CAVALCADE  OF  AMERICA,' 
TutiiUy  nights— SBC  const  to  consL 


No  olhar  ovalUblo 

^  material  has  I  lu*  I  oin 

M  lunation  of  low  i-li-i 

^  tra  al  liMisoa  and  hoat- 

K  r  ■'  a  i  s  t  a  n  o  of 

K  I  Pont  ■■'I  rflon'' 

1  i-l  ra  flurool  h  vlono 
ri-sin 

■■'rrllon"  taia-  la  sta-inR  wid<-r  and 
wiih  r  usi-  in  sin  h  applu  alions  as  insu 
Ullon  fi-r  win-  and  i  ahlo,  urouiui  insu 
lation  for  motiira  and  |!i  in-rators,  con 
dui  lor  and  laser  inoulalion  in  trans 
foriinrs  and  tiiils  Its  (Miwir  factor  La 
IrwH  than  OIRKI."!  and  Its  dli'Ua  tric  con 
•Unit  only  '1  tl  o\cr  the  ••nliro  s|aa  truni 
measurial  to  dale,  t>tl  iM-Uai  to  ;l<),00t) 
nu*Kacycltai.  Its  dielistric  strenuth  is 
rici-lleiit  and  is  unalTia  lial  hv  temiM'ra- 
turs  chaniitai  up  to  at  h-ast  -tdt)  K.  The 
tafie  Kivtia  ners  K-e  up  to  .V)0  F  "Teflon" 


K.  1.  ilu  Pont  lie  Nemours  &  (  o, 
line.-.  Plastics  De|>artmenl,  Main 
Sah-s  ( >llic«‘s ;  d.'iO  Fifth  Avenue,  New 
York  1,  New  York,  7  South  Ih-arhom 
Stns't,  (’hii'SKo  ;i,  Illinois:  HtO  F.ast 
tK)th  Stria-t,  Isis  .AnneU'S  I,  ('alifornia. 
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A  NEW  > 
2-WATT  TYPE 

...to  moot  JAN  and  othor  oiocting  spotiEtations 


Only  lonf{  hy  in  diameter.  Kanite 
from  It)  l»  100,000  ohms  in  tolerances 
of  ^  10  or  20';.  Fully  insulated  and 

hifthly  moisture  resistant. 


Stackpule  fixed  resistors  of  molded  carbon  composition  are  now  avail¬ 
able  in  a  complete  range  of  ^/i-,  1-  and  2-watt  sizes  to  match  modern 
design  and  production  requirements.  Deliveries  are  good— quality  and 
prices  are  right— and  Stackpole  engineers  welcome  the  opportunity 
to  cooperate  in  matching  your  specifications  to  the  letter.  Samples  to 
quantity  users  on  request. 

illCTRONIC  COMPONiNTS  DIVISION 

STACKPOLE  CARBON  COMPANY  •  ST.  MARYS,  PA. 


FIXED  AND  VARIABLE  RESISTORS  •  IRON  CORES  •  SINTERED  AINICO  II 
PERV»ANtNT  magnets  •  INEXPENSIVE  LINE  AND  SLIDE  SWITCHES  •  CONTACTS  •  BRUSHES 
FOR  ALL  rotating  electrical  EQUIPMENT  o"d  doirni  of  carbon  and  graphite  ipectahiei 
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473;  UlTMA-SINilTiyfl  INStHU- 
MfNTS  ^rtobl*  DC  ond  AC  Th«rf«i« 
iiittr«»fii«fit»  f^r  prtcifioii  m^otwr^in^nt 
•f  p«t«nli«U  end  ininyt#  evrryntt 
volviff»f  tli*rmo-(owpl«t  mw 

lobyrvtory  r«»««rch. 


/AM«f  toil  tOAfAiU  riSr  INSfAU* 
AlfMTf  avyil^bU  in  DC,  NUd«l  tOI- 
mm4  AC.  HAadal  t04,  tinpla  and  maHipla 
raapaft  af  wida  cavarapa.  lacalUat 
Mala  raadability  aad  ililaldiap.  Acca* 
racy  wiiAia  Vt  af  1^. 


SfNSrrrVf  AflArS  a  liaa  af  ftaaftHWa 
ralayt  iacladiap  tKa  Madal  70S  wAUA 
pravida*  patitiva  caatral  at  lavalt  m% 
law  m%  V|  aiKraaaipara.  Naa-<liattar* 
iap  aiapaatic  caatacti  liaadia  ap  ta 
10  watts  at  130  valts. 


j 
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Ideal  tube  for  electronic  equipment  that 


PLASTIC  film  and  shet-i  are  "taking  oser"  where 
prolectipn  from  moisture  or  chemicals  is 
vital.  Shop-windows  feature  plastic  rainwear. 
Acid-proof  work  garments  shield  from  noxious 
liquids.  Packages  are  plastic-sealed  against  damp¬ 
ness.  Moreover,  plastic  wallets,  handbags,  nov¬ 
elties  of  all  types  are  pouring  off  production  lines. 

Millions  of  sartis  of  plastic  material  are  being 
sealed  and  stitched,  w  ith  electronic  heating  doing 
the  whole  job.  (A-rtainly,  here's  a  steady,  grow¬ 
ing  market  for  h-f-heating  equipment .  .  .  and  just 
as  surelv,  you  want  your  share  of  this  important 
business. 

Huild  your  circuit  around  Cieneral  Kleciric's 
great  CiL-^92  power  tube!  Its  special  suitability 
for  the  work,  its  reliability  and  "toughness",  are 
industry -demonstrated.  The  tube  carries  sub¬ 
stantial  plate  ratings.  For  still  more  power,  a  pair 
or  two  pairs  may  be  used  w  ithout  undue  increase 
in  ccist  of  the  equipment.  Frequency  range  is 
high.  I'he  tube  is  exceptionally  efficient,  with 
conversion  efficiencies  above  70  percent  the  rule 
in  well-designed  circuits.  (Pooling  offers  no  prob¬ 
lem,  merely  calling  for  an  M-inch  household-type 
fan  or  a  small  and  inexpensive  pressure  blower. 

.\mplc  tube  stocks  are  available,  along  with 
sockets,  grid  connectors,  and  finned  anode  con¬ 
nectors.  Specify  and  install — there'll  Fie  no  inter¬ 
vening  delay!  ^'ou  owe  it  to  yourself  as  designer 
or  builder  of  h-f-heating  equipment  to  study  the 
economical  GI.-592's  application  in  yo«r  circuit. 
G-E  tube  engineers  will  be  glad  to  assist.  Phone 
your  nearby  G-E  electronics  office,  or  wire  or 
write  r.itf ironies  Oeparimrnt,  Cieneral  F.lectric 
Cxsmpanf,  Schenectady  5,  Sew  York. 


#  A  prophit*  onod«,  with  f>o  w«id«,  accent* 

th«  tub«'«  mwchomcol  strength.  Zi^cofhwm  cooting 
provide*  •Ji<«ltwnt  h^ot-rodiating  proptrtipt  ond 
h«lp«  mamtoin  high 

9  larg«-diam«t«r  anod«  Ivod  it  sturdy,  olto  makes  for 
k>w  indiKtonce 

#  The  Gl-592  hot  o  combined  seal-ond-onode-ter* 
mmol  of  unit  construction.  No  cemented  cop  or  Krew 
conneettons  ore  used.  Good  for  the  life  of  the  tube! 

#  Filament  leads  ore  solidly  braced  for  greoter  internal 
strength. 

#  Lorge'diometer  G>l  cup  seals  of  motching  metol  ond 
gloss  feoture  oil  terminals 

#  fitemol  leads  ond  seols  ore  siNer  ploted  for  better 
conductivity. 

RATINGS 

Class  C  Pawtr  AMplifiar  and  Oscillatar 

Filoment  voHoge 
Filoment  current 

Mob  ratings:  CCS 

d*€  plate  voltage  3,500 

d-c  grid  voltoge  ~500 

d-c  plate  current  250  m 

d-c  grid  current  50  m 

plate  input  620 

plote  dissipation  200 

Type  of  cooling 
FrequerKy  ot  moi  ratings 


5  amp 
fCAS 
3,500  V 
-500  V 
350  mo 
1 00  mo 
1,000  w 
300  w 
forced -oir 
150  me 


ELECTRIC 


GENERAL 
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^  S««C«  !•  t«4i«  ••rf  fl*c#r*ffl<«  1  V 

Hm*  0W««  4  FM«»ryi  44  Nartk  tik  tt.,  IrMkly*  II,  M.  T.  •  WIti  OtyarliMiil:  2SI  W«tl  ISIk  tl.,  !!••  T«rk  II,  H.  T. 


SELENIUM  RECTIFIERS 


POW  KR  l‘A<!kS  u«in(  Srlrlron  Selrnium 
Krriifirr*  rancr  in  oulpul  all  ihr  way  up 
l«  7S  KW  —  Thry  arrn’l  madr  jual  in 
•  hr  **dainly”  aisra  alau  a>ailablr  for  radio  and 
lrlr%iaion.  Thr  ruggrd,  high  powrrrd  Srlrlron 
Krriilirra  arr  idral  for  divrraifird  indualrial 
appliraliftna  hrrauar  of  ihrir  flraihilily  and 
high  rflirirnrv  u«rr  a  widr  rangr  of  load. 


I’irlurrd  arr  a  frw  appliraliona  for  induatry 
aa  drtrloprd  by  Srlrlron  uarra.  Clorkwiar  from 
lop  rights  1‘owrr  I'arka  for  rirriroplaling  and 
aimilar  prorraara;  for  grnrral  indualrial  uar; 
and  rlraalor  oprralion. 


Ilow  about  your  rrriifiralion .  probirma? 
Srlrlron  rnginrrra  will  br  glad  to  diaruaa  thrm 
with  you.  Wrilr  Drpl. 


OUTrUT  «  KW 

XVN 

Coel#d 


ut  Mild  yow  oyr 

buii»tin.  It  in* 

t«r«ttin9  t*chnic4l  d4t« 

r^gtrding  tH*  UM 
»4f«nium  r4€tilt«r«. 


OUTPUT  n  KW 

210V 
Coo>*4 
*4  10  f4  7 
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Tli«  •••  •!  Hi«  Mttt  t^Kckiif  •••••t  for  ^tc)M  mtfallvrf k«l  CMtr«l.  ScM^t 

f«k*ii  fr*iii  o  k««t  in  tli«  Oriv«r'H«rrit  l•l•lfMl9  f^mccvt  sr*  •N«lyB#4  t«  r«^MIy  by  •!  tbit 

•p^rotvt.  tb«t  •  compltt*  •ii«|yti»  c«ii  b«  obt^in^d  b«fpf«  tb«  b«at  it  r««4y  Hr  p^mrim^. 

Tbvt  «iiy  ttc^iMry  •djtttiiicfitt  cm*  bm  i«i«d«  iiiim«di«t«ly— ••  •tHtandlwf  advants^#  ia  caatrallia^ 
tba  caatfitaaat  alamaatt  af  alloyt  baia^  prodacad  ta  aitraaialy  data  tpadbcatiaai.  Tba  aparatar 
it  bara  taaa  adiattia^  tba  tita  af  tba  aaalytical  fap  ki  tba  prc'tparh  itaad  af  tba  Orlvar’Hdrrit 
fratia^  tpaatra^rapb  at  tba  ttart  af  aa  aipatara. 


The  quality  of  any  manufactured  item  depends  upon  a  number  of  factors, 
but  on  none  so  much  as  “inspection".  And  here,  at  Driver-Harris,  we  give  top 
priority  to  inspection. 

Through  every  stage  of  manufacture,  precise  metallurgical  checks  and 
controls  are  systematically  applied  to  D-H  Alloys  to  insure  quality  and  uniformity 
that  are  unsurpassed — recognized  the  world  over. 

We  have  had  50  years'  experience  in  continuous  alloy  research  and 
manufacture.  Every  piece  of  D-H  wire,  ribbon  or  strip,  and  every  casting 
embodies  advantages  such  as  only  half  a  century  of  accumulated  know-how  can 
provide. 

Whatever  your  requirements  for  electrical  resistance  and  heat-resisting 
alloys,  send  us  your  specifications.  We  shall  be  glad  to  make  recommendations, 
and  supply  you  with  the  alloy  best  suited  to  your  needs. 


A  t 

— ■ 

Tbit  mpmrmHr  it  fb*  prpipcfipii  pf  •  tpript 

of  tpoctro^fomt,  ood  it  obo«t  f#  mootwrt  fbo 
iofootity  of  tpotibc  tpocfrol  Imot  fo  doformino  tbo 
9i»oiitity  of  corfoio  cbomicoi  olofoooft  io  fbo 
tomplot  boio^  oooiyiod. 


Tbo  rotoorcb  mofoHo^ropb.  fbo  olfimofo  Io 
mofollor^icol  loicrotcopot.  It  oppliod  fo  bofb 
rotoorcb  ood  qoolify  coofrol  of  Orivof*H«rrit. 


A  olow  io  fbo  Dfivof'Horrit  cbomkol  loborofory 
folly  oqoippod  for  oil  tfoodord  fypot  of 
volooiofric,  frovioiofric  ood  colorboofrk 
ooolytot. 


/  N  . ,  ^  \ 


'Ir  •*- 


Mofort  of  ovor  80  o/lo/i  for  fbo  oloctrooic«  olocfrico/  end 
Hoof  froofinq  8old»— locludfog  world  fQmmyi  Nichromm* 

Driver-Harris  Company 

HARRISON.  NEW  JERSEY 

IKANCHIS.  Chicog*.  D«tr*il,  CUvsIon^,  l«t  Angeles,  Son  FremlKe 


*T.  M.  lee  U.  %  Pet.  Off. 


r 


IlNAiV 


4  mi&acvClI 
CUTSlAi 
OSCutAro# 


MC  AM 
COUNTUS 


uA  TO 

It  U  A« 

14  Min  o* 

ttM  u  SK 


GAC'tCtt 


MiC 


<5n 


SLoobaph 


FEATURES 


APPLICATIONS: 

^ROJKTIIE  VflOCITY  MEASUREMENTS 
CAMERA  SHUTTER  TIMING 
EREQUENCT  MEASUREMENTS 
PRECISION  TACHOMETER 
REIAY  CONTACT  TIMING 
GEOPHYSICAl  MEASUREMENTS 
GAS  TURE  MEASUREMENTS 


g  I  i 


•  High  Resolution  end  Accuracy — 1/1,600,000 
second. 

•  Direct  Indication  of  intervals  up  to  one  second 
—  recycling  of  counter  can  be  observed  or 
recorded  for  longer  intervals. 

•  Retains  Indication  of  measurement  until  reset. 

•  Easy  to  actuate  —  pulses  from  common  or 
separate  sources  can  be  used. 

•  Dependable  and  stable  —  no  adjustments 
required. 

•  Accepted  standard  in  practically  all  govern¬ 
ment  proving  grounds. 

PRINCIPLE  OF  OPERATION: 

A  quartz  crystal,  continuously  oscillating^  at  1.6  me 
IS  used  as  a  time  base.  During  the  time  interval  to 
be  measured  the  cycles  are  gated  into  four  binary 
counting  stages  having  a  capacity  of  16  counts. 
'The  neon  indicator  lights  of  these  stages  are 
numbered  1  16.  2/16,  4  16,  and  8  16  (sixteenths 
of  10  microseconds  or  0.625  microsecond).  Fol¬ 
lowing  the  binary  stages  are  five  decade  counting 
units  having  a  capacity  of  100,000  counts.  Each 
count  entering  the  decades  from  the  binary  stages 
represents  10  microseconds.  Therefore,  the  time 
interval  between  10  microseconds  and  1  second  is 
registered  in  the  decades  and  the  remainder  is 
registered  in  the  binary  stages.  For  instance  a 
time  interval  of  .5374825  second  would  be  indicated 
as  follows:  .53748  on  the  decade  indicators  plus 
4  16  (of  10  microseconds)  on  the  binary  indicators. 


HIGH  SPEED  ELECTRONIC  COUNTERS.  COMPUTERS  AND  PRECISION  IN 
TERVAl  TIMERS  FOR  ALL  APPLICATIONS- ADDRESS  INQUIRIES  TO  DEPT.  6-L 

POTTIR  INSTRUMINT  COMPANY 

INCORPORATED 

136-56  ROOSEVELT  AVENUE  •  FLUSHING  •  NEW  YORK 
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iCAl  Of  TMt  C  D  lINt  Of  C*»AritO»i  VVlTM 
iunt  IN  OI.AIII*  CMAIACfHiitlCS  IS  TMt 


TYPE  GT 


Gdfy  TIGf»  HIGH  TfMPfUATUHE 
rAHf  TUBlIlAt  CaEACITO* 


y  Ti>fi  r”  \  ikiim  mijm xn.iti'l 
apiii'itiir  li;i-  wmi  wide  arrlaim 
i  t  I  \  a--  at.  1 1  .'ll■.|t^n•a!.  iliiialilr 
•  •  ill  ilai  \  ff.v  Ilf  till-  many 
fi  at. ill  .  Ilf  tins  unit  all' 


miim-miua 


they  may 
look  alike 
-but  that’s 
about  all! 


^CORNELL-DUBILIER 
CAPACITORS 

may  look  like  others,  too... 

but  .  .  .  there  s  quite  a  difference  in 
perfofmonce,  as  most  engineers  know  Thot  s 
why  the  overwhelming  majority  of  engineers 
specify  CornelUDubilier.  There  s  one  way  you, 
too,  c6n  be  sure  of  capacitors  thot  won  t 
let  you  down.  That's  to  specify  C  D's  Into  the 
making  of  each  unit  goes  engineering  experience 
reciting  from  40  years  of  concenfrotion 
on  capacitors.  So  why  toke  chonces^  Our 
engineering  service  deportment  will  gladly 
answer  your  inquiry.  Catalogs  on  request. 


'Cofncll  Ovbtli*f 
CorpOrotion.  Sovlh  Plom 
field.  New  Jersey  Dept 
1)09  Other  pionts  in 
New  EedtPrd.  Erookhne 
ondc  Worcester  Mott  . 
Providence,'^  •  I,,  Ind'On 
opolfS,  Irtd  and  subudi 
ary  Ihe  ftod*art  Corp 
Ctevetond,  Ohio 


-i- 


f  ^  - 


ROOitS  RART 


S«rv(C«c. 


fABRICATING  DIVISION.  DIPT.  E 


KOGEKS  a  )KI»()K ATIOiN 


GOODYEAR,  CONNECTICUT 


OIIOINAl  INSUUTION 


Onr  p4ti  intirij  of  i«o  .  .  .  rrUuird  attcmbly  lime  .  .  . 
a  of  ipproximaicly  ^>*"1  in  ra«  malerialt  cotl 

.  .  .  impro\rtl  intulaiion  .  .  .  arc  the  benchit  ifcri\cd  by 
l'ni«rrtii>  I  outl^praker«.  Inc..  While  Plainc.  N.  V.  at  a 
rrtuli  ol  utin|{  a  Kogrrt  mairrial  and  Rogert  fabricaiing 
srrtiirt. 

The  iwo  piece  intulaiion  pretioutly  detited  for  ihe  caibon 
buiion  attenihly  in  ibe  retoluiionary  I’nitertily  Powrmike 
microphone  rec^uired  an  excettite  amouni  of  attembly  lime. 
In  addition,  becaute  11  »at  tairly  tricky  to  handle,  there 
teat  a  I'ottihiliiv  of  pexr  intulaiion  ciue  10  improper  at- 
teniblv.  a  condiiion  ihai  would  lead  to  high  rejeclioni  in 
ptcKluction  and  a  pottihiliiy  of  breakdown  in  the  held. 

Rogert  fabricated  the  new  one-piece  component  of 
ni'Rt^ll).  Tbit  new  Rogert  material  otfert  many  new 
adtaniiget  to  utert  of  hbrout  miierialt  either  for  intulaiing 


or  tirudural  purpotci.  It  it  timilar  to  vulcanized  fibre, 
but  it  non-briltle  and  it  capable  of  being  formed,  drawn 
and  thaped. 

Never  take  your  hbrout  intulaiing  componentt  for  granted 
—  their  cottt,  either.  Rogert  tpecialized  fabricaiing  icrvicet 
on  hbrout  and  laminated  pant  are  tating  money  for  many 
manufacturert.  It  will  pay  you  to  tee  Rogert  hrtt  on  any 
tuch  components. 


Wrift  for  catalog  an 


ffogori  Fabricating 


SPfClAlTV  FIBRf  PRODUCTS 
4tCTRICAl  INSULATING  BOARDS  AND  PAPCRS 
t  OUROIOS  a  SHOC  PRODUCTS 


MOLDING  AND  LAMINATING  PLASTICS 
Boards  a  Blanks  a  Pra  shaped  Preforms 
High  S(refl|th  Molding  Compounds 
Laminated  Phenolics 


COMPLETE  FABRICATING  SERVICES 
ON  FIBROUS  MATERIALS  AND 
LAMINATED  PHENOLICS 


- P  ROGERS  HELPS  CUSTOAAER  IMPROVE  MICROPHONE  INSULATION 

30'/.  REDUCTION  IN  MATERIAL  COSTS 

EFFECTED  OY  DESIGN  CHANGE 
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Here’s  Why 
it  Pays  You 
to  Read 

the  Advertising 


The  advertising  is  a  rich  source  of  valuable  information.  In  this 
magazine  it  offers  you  ideas  and  products  that  may  well  apply 
advantageously  to  your  business. 

F.very  i.ssue  is  a  catalog  of  goods,  materials,  and  services  —  quickly 
available  to  you  — just  for  the  reading. 

Li-aders  in  business  and  industry  turn  to  the  advertising .  Ixxause 
they've  discovered  it  helps  them  run  their  businesses  more  profitably. 

When  you  read  all  the  ads  in  this  magazine,  the  chances  are  good 
that  you'll  get  a  lead  that  will  materially  help  you  do  a  Ix'tter  job. 
For  example,  you  may  find  a  specific  piece  of  equipment  that  will  be 
a  profitable  time-saver.  Or  a  tool  that  will  increase  worker  efficiency. 
That's  why  it  pays  to  read  the  advertising.  It’s  good  business. 


_ _ 

S  »Ot  tUSINfSS  I 

Me  G R AW- Hill 

publications 
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INSUROK 

RICHARDSON 


ViTAL  'lfo'L|unjnJ 

<7^INSUR0K 


IMITI  I  r.R  roR 
DISMU  \sin  R 


rxpcnrnt'f  Vkcrc  iin- 
|Mirldnl  fai  lorx  in  puMiuc  ini’  this  inlriratr  inuldrd  part  for  Hot|)oint 
Aotoniatii  Ihshssastirrs  I’rri'ision  inoldini'  Mas  iiii|>ortaiit  to  priKliit'C 
a  iK-rfritlv  halanird  iiii|>rllrr  for  hii'h-s|>rrd  rotation  durint;  thr  ssa'-h- 
in);,  rinsini;  and  drsin^  rscirs.  Iliis  Richardson-nioldrd  itn|>rllrr 
has  a  sniiMith  finish,  rr(|uirrs  a  itiiniiniiin  of  finishing  and  fahri* 
t  atint;  o|K-iations  atid  is  iin|>«'r\ ions  to  ss  atrr  and 
viajis  or  drtrrtjrnts.  V 


Rithaidson  knoulrdi;r,  fat'ilitirs  and  skill  prodiitxd  this  intricate  Rakrlitr 
thrrniostat  hasr  for  osrn  controls  on  thr  Hot|M>int  Ranter.  Iltr  tnctal 
ins<-il  is  accnratrls  (tositionrd  ITir  rirctrical  and  inrchanical  projK-rtics 
of  this  Rii  haidson-niolik-d  part  iindrrKo  precision  tests  follossint;  ass<-nilil\ 

Send  s|>rcifications  or  hliirprints  .  .  .  learn,  Mithoiit 
ohlitjation,  hoM  Richardson  facilities  and  si-rsicrs  inii;ht 
i;o  to  Mork  for  son. 


RICHARDSON  COMPANY 


Sales  Headquarters:  MELROSE  PARK,  ILLINOIS 


■OCMISTt* 
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THE  DEMAND  STILL  GROWS 


The  Eimac  4- 125 A  beam  power  tetrode  is  the  standout 
power  amplifier  tube  in  modern  electronic  equipment. 
Since  its  commercial  introduction  in  the  early  post-war 
period,  the  scope  of  the  Eimac  4-125A's  application  in 
the  electron  art  seems  to  be  limited  only  by  imagination. 
In  thousands  of  installations,  many  million  accumulated 
hours  of  life  have  proved  this  tube's  complete  dependa¬ 
bility  and  efficiency  of  performance. 

Incorporated  in  the  design  of  the  4- 125 A  are  many 
features  contributing  to  its  outstanding  capabilities. 
Most  notable  among  these  are: 

Its  pyroviSC  pUt*  wKicH  •n«blts  tKt  tub*  to  «ritKst*nti 
momentary  Otf*rlo«^S 

Its  processed  non  emitting  grids  wKicK  impart  the  operational 
stability  universally  associat]»d  witK  this  tube 

Its  rntemai  input  to-Output  circuit  shielding  which  allows  con¬ 
siderable  Simplification  of  associated  circuitry 

Its  well  engineered  mechanical  structures  that  make  the  tube 
physically  rugged  and  maintain  precise  element  alignment 

Derailed  data  and  application  notes  on  the  Eimac 
4-1 25A  tetrode  are,  upon  request,  immediately  avail¬ 
able.  Assistance  in  unusual  application  problems  involv¬ 
ing  the  use  of  the  4-1 25A  is  offered  as  a  service  of 
the  Eimac  Field  Engineering  Department. 


EiTEL. McCullough,  inc. 

Son  Bruno,  California 

Ei^rf  AfonH:  FroMr  ft  HonMn,  301  CUy  St.«  Sam  Ffwn<i$€0,  Cwliforni* 


EIMAC  4  i2SA  POWER  TETRODE 
Electrical  Charactaristics 
filanrsant  TKoriated  tungttan 

Voltage  ^0  volt 

Current  4  S  amp 

G'ld  Screen  Amplificatiors  Factor 

O'tect  Intaralactrod*  Cap-acitances  (Avarage) 
Grid  Plat#  (Without  shialding 

base  grounded) . 0  DS  uu* 

Input  10  I  ^ut 

Output  )  I  uut 

TransconduCtance 

(i.  t  SO  ma  E,  e  2S00  « 

E  ■  400  V  )  -  34S0  >imhot 

Mas  mum  Ratings 

(Class  C  FM  or  Telagraphy  bay  down 
cond’t.ons  l  t^ba) 

Pljta  voitaga  d  c  -  1000  volts 

Plata  Currant  dc  -  •  22S  ma 

Setaan  voltaga  d  c  -  -  400  volts 

Grid  voltaga.  d  c  •  •  -  •  SOO  vol*s 

Plata  distrpation .  ITS  watts 

Sc'aan  dissipation .  TO  watts 

Grid  dissipation  .  S  watts 
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T,.,  .h*r.ar..s.us  .he 

^a  c^en  unacc 

..p«—  .;...ng  .u.» 

Ada,.n...ra....n  .n  f. 

,  .„  ^hedulcd  ..runes  sers.se. 

U  h  ..s  ...losive  vacuum  prmevv, 

,  •’• ";; 

.  topper  rec.herv  tl 

ii-b  - . . 

„, proved  po»»  j, 


«,d.o  0.mp...>.  ^ 

.  Br.dle> 

pt^Kevved  velen.um  recher 

,„,.„VMv.,n.l^^  .Wvel 
inU>tm.i.»" 
inge  vys.em. 

^yvCoiUnv.  ••..  •- 

nlwrlwe  .r..ub.e  .n  .h.s^ur^^ 

‘'•-‘'’"‘/'‘"^ledperU.rm.me 


BRADLEY 


R*v#r»«  cwrr«nt  of  150  volti  DC  15 
microomp^rtt  moiimum  of  plut  72* 
C.  to  Ntinut  50  C 

Fofword  cwfront  of  42  voitt  DC  from 
700  mkroomporot  minimym  to  2  mil- 
liomporoi  moiimyrn  of  plui  72*  C.  to 
minut  50  C. 

TK#  unit  tHoM  bo  copoblo  of  oporot 
ing  cenfmwoiitty  wifliin  limift  of  95% 
rolofivo  humidity 


SHINIUM  KlCTIfliRS 


COPPIK  OXIDE  RECriflERS 


SELE  GENERATING  PHOTOCELLS 


BRADLEY  LABORATORIES,  INC. 


82  MEADOW  STREET 
NEW  HAVEN  10.  CONN. 
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Quoiify  control  pivt  coroful  finol  inipoction  hovo  oorncd  AISiMog  o  roputotion  for  •icoptionol  quolity. 

Qualitv  control  at  e\ery  step  of  production  permits  an  unusually  high  percent¬ 
age  of  AISiMag  production  to  be  OKehed  promptly  at  final  inspection. 

final  inspection  is  guided  by  your  specifications.  It  varies  from  simple  visual 
inspection  to  elaborate  individual  physical  or  electrical  tests.  Practically  every 
known  inspecting  device  is  available  including  flash-over  electrical  gang  testers, 
dye  checks  for  densits  and  invisible  checking;  camera,  pin,  plug,  dial  and  go 
or  no  go  gauges;  Arma  electric  sorting  machines,  optical  projectors  for  di¬ 
mensional  accuracy  of  profile.  VC'here  unusual  and  especially  rigorous  final 
inspections  are  required,  the  facilities  of  the  Research  Division  are  available. 

AMERICAN  LAVA  CORPORATION 

4  $  T  H  r  [  A  t  Of  C  C  t  A  M't  C  IfADfUSHIf 

CHATTANOOGA  S,  TENNESSEE 


OFFICfSi  MCTtOPOllTAN  AIIA.  A7I  «>••<  $1..  Na.otk.  N  J  .  MXckall  •  CHICAGO.  9  Cliala*  Si.,  CaaOal 

PHItADElFHI  A.  IA4*  Natih  Itaa^  Si..  Siaaaaiaa  4  ]t2I  •  lOS  ANCEIIS,  232  Saalk  Hill  Si.,  Alalaal  *07* 
NEW  ENCIANO.  21  I  liailla  Si.,  Caaikrl*(a,  Mail.,  KIrtlaa*  7.44*1  •  ST.  lOUIS,  1122  Waikiatlaa  Aa*.,  Caifial*  4*S* 


final  inspection 


gives  you  assurance  that 
AISiMag  Custom  Made  Technical  Ceramics 
are  within  the  specifications  you  set 


I 


1 


1 


tmm 


A  LINE- 
VOLTAGE 
STABILIZER 


SO  SMALL  . . . 

if  mounts  on  a  radio  chassis 


within  I'  i  of  1 15  volts  for  fixed,  unity-pt)wcr- 
t  actor  loads. 

Continuous  operation  under  conditions  of 
short  «)r  open  circuits  will  not  damage  the 
stabilizer  in  any  way.  Since  there  are  no  mov¬ 
ing  parts,  there  is  little  maintenance  to  worry 
aNnit.  For  complete  information  on  soltage- 
stahilizer  units  of  all  sizes  from  15-va  to 
5(KK)-\a,  write  for  Bulletin  GKA-.U)3-l. 


These  15-,  25-,  anti  50-va  G-E 
soliage-stahilizer  units  are  only  a 
little  oser  2  inches  high  anti  about  9  inches 
long.  I'hey'll  mtiuni  easily  on  a  metlium-sizetl 
ratlin  or  electrtinic  instrument  chassis  and 
will  gise  sou  an  even,  non-lltictuating  115 
volts  lor  sour  etpiipment  whether  your  line 
voltage  is  9S  or  1  9).  A  spcvial  transformer 
circuit  prtisides  a  stabiiizc*!!  tiutput  voltage 


Spnialls  desi|tned  G-E  T)pe  E  networks 
will  prixJutc  impulses  which  hase  tlrh- 
nite,  kntiwn  merit)  contents  anti  dura 
tions.  and  thus  are  ideal  for  ronsertinit 
a-c  or  d't  tharitinit  soltaKc-s  into  approxi 
inatel)  rettanitular  stjuare  waxes.  I  hese 
networks  consist  of  tapacitor  and  coil  set 
tions  adiusied  to  close  tolerances  and  hcr- 
nietitall)  sealed  in  sinicle  metal  containers. 

tt  I.  hcl|sed  meet  wartime  radar  de¬ 
mands  with  thousands  of  these  units  and 
now  oilers  them  lor  commertial  use  I  he) 
are  asailahic  in  a  wide  range  of  designs. 


impedances,  ratings,  and  sizes  for  pulse 
lengths  of  0.1  to  10  microseconds.  See 
Hulletin  (.1  A 
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ADOIESS 


STATE 


SNAP-SWITCH  INSTALUTION 
TIME  CHT  TO  SECONOf 


HEAVY-DHTV  RELAYS 
THAT  MOINT  3  WAYS 


Thi<  \crMitile.  j{eneral-purp<we.  hcavy- 
dur>,  a-c  relay  unit  is  asailahle  in  three 
mounting  arrangements:  front  connected, 
back  connected,  or  plug-in  connected.  All 
three  mounting  types  are  asailahle  in 
open  or  enclosed  models  and  are  furnished 
in  spst,  dpst,  or  dpdt  circuits.  Heavy,  long- 
lasting  silver  contacts  carry  10  amps  con¬ 
tinuous.  Normally-open  forms  make  or 
break  4S  amps;  normally-closed  forms 
make  or  break  JO  amps.  Relay  coils  come 
in  12-,  24-,  IIS-,  or  2M)-solt.  bO-cycle  a-c 
sizes.  D-c  units  are  available  in  similar 
models.  For  full  details  see  CiEC.-257. 


ACCHRATE 


IIT  RISKED 


You'll  have  a  firm  electrical  connection 
without  the  use  of  solder  a  few  seconds 
after  you  begin  to  install  this  small  but 
rugged  Switchette.  Only  M  z  inches'  long 
lind  weighing  only  9  grams,  this  2.H)-sac. 
10-amp  unit  has  solderless  knife-contact 
terminals  made  of  pure,  tinned  copper. 

G-F  Switchettes  are  available  in  a  va¬ 
riety  of  forms  and  circuits,  all  of  which 
have  double-break  contact  structures. 
They're  particularly  well  suited  for  elec¬ 
tronic  applications  because  of  their  low 
KF  noise  output  (short  contact-bounce). 


The  new.  modern¬ 
looking.  easy-ii>-read 
2*  ';  inch  (i-F  instru¬ 
ment  line  is  improved 
inside  as  well  as  out¬ 
side.  A  single,  self- 
contained  mecha¬ 
nism  supported  on 
an  extremely  strong 
Alnico  magnet  av 

sures  permanent  alignment  even  under 
the  most  adverse  operating  conditions. 
This  high-gauss  Alnico  magnet  permits 
the  use  of  a  large  air  gap  with  a  conse- 
c)ueni  smoother,  non-sticking  action.  The 
greater  torque-to-weight  ratio  means  bet¬ 
ter  damping  and  allows  the  use  of  heavier 
vibration-resisting  pivots.  Accuraev  is  S'"/ 
of  full  scale  on  rectifier  types.  2'7  on  all 
others.  For  complete  details,  send  for 
Bulletin  G EC  368. 


For  your  convenience  there  are  screw- 
lerminal  and  vildering  lug  types  as  well 
as  this  special  quick«>nnect  unit.  Send 
for  Bulletin  GEA  -tKKH. 


A  SMALL  PACKASE  OF 
WELL-REGHLATED  HIGH  VOLTAGEl 


You  gel  both  high  voltage  and  good  regu-  1 
lation  with  small  lightweight  G-fe  preci-  | 
sion  rectifiers.  I'his  may  interest  you  if  ! 
you  need  compact,  well-regulated,  high  | 
d-c  soilage  sources  for  cathode- ray  tubes,  I 
television  camera  lubes,  radar  indicator  | 
scopes,  electron  microscopes,  Geiger-  ) 
Mueller  counters,  or  similar  jobs. 

I  hese  supplic-s  are  hermetically  sealed  | 
and  oil-filled.  Typical  units  have  outputs  | 
of  7  ks  at  0.1  ma.  — have  only  desia-  | 

lion  for  every  0.1  ma  load  and  output  rip-  I 
pie  of  less  than  I'  i.  Size— only  6"  x  ft"  x  « 

AX'eighi  — 8  lbs.  For  funher  data,  write:  | 
General  Electric  < .ompany.  Section  667-3, 
Schenc-ciady  3,  N.  3'.,  giving  complete  in¬ 
formation  on  the  pro|sosed  application 
with  specifications  required. 


G«n«rof  Elactric  Compony,  Saetten  1667-3 
Apporotuc  Daportmant.  Schanactody,  N.  Y. 

Plaava  sand  ma  lha  following  bullatini : 

rj  GEA-3634  Voltoga  stobtliiarc 
^  CEA-48Sa  Swilchaltav 

GEA-4996  Capacitor  natworkc 


in  GEC-357  Haovy-dwty  ralays 
~]  GEC-366  Inctrwmantt 


1 

■ ' 

' 
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SELENIUM  REaiFIERS 


Sixr«  uiul  typvii  t>i  the  Selenium  Keitiher 
IL'ive  multiplied  to  meet  nvire  and  more 
^<|uirement$  in  Hlm(»t  unlimiteri  fields  of 
Rp|ili<  ution  Federal  introduced  the  Sele 
•luni  Kectifier  in  the  U.  S.  arai  continues 
Ri  lead  in  developing  ami  manufacturing 
Nils  vetv4tile  circuit  element. 

Feileral  has  C(»>perated  with  a  host  of 
RTKi  m"ets  an<l  designers  in  the  develop¬ 
ment  of  a  complete  line  of  Selenium  Rec- 
ifieis  tanging  from  tiny  Miniatures  to 
Ubye  Stacks  There  is  a  Fetleiul  Selenium 
Neitiher  which  will  meet  practically  any 
power  conversion  need. 

Wherever  user!,  Fetleral  Selenium  Rec- 
Mfieis  tiring  im(M>rtant  advantages  of  de 
(piid.ilile  (lower  hamlling  . .  instant  start- 
iBk  silent,  efficient  o(ieration  .  .  .  long 
mti  ice  life. 

These  ty(>ical  up(ilications  may  suggest 
•pew  use  in  your  own  (induct.  A  Federal 
Ufelenium  Rectifier  couhl  he  the  solution 
tp  your  own  (lower  conversion  (iroblem. 
Bring  any  question  to  Finleral  America's 
oldest  arul  largest  manufacturer  of  Sele¬ 
nium  Rei'tifiers  Direct  your  inquiries  to 
De(>.iitment  K-313. 

JUST  OFF  THI  PRISS! 

Fetieral's  new  Mima 
ture  Selenium  Kectifier 
MaiujlHiok..  -IS  (lages 
of  valuable  design 
data.  Available  for 
iS  cauls  1  coin  ladv  i 
fnan- 


DO  HUNDREDS  OF  POWER  CONVERSION  JOBS 

more  efficiently  and  economically  than  ever  before  I 


In  t*l»vi«ion  . . .  rudiu 
. .  amplifi«>r«  arul . . . 
interi'ommuntcatiori 


111  lanp  .  »r%siiiK  > 

. .  .  rirctric  thavert 
Ironic  orgiin*  . . .  nv 
turr  |>r«>jiN  iftr«  . 
crlU 


m  r>iB4-hiru>s 
P'fR  .  .  .  mlBC 

motion  pir 
.  photo 


In  Power  Supp)te«  for  In- 
dustriai  and  la«l>oratory 
I'te  » .  .  Cathodic  Protec* 
tion  .  .  a  Electroplating. 


iOl^ 


In  machine  tool  con 
trnlt  a  .  .  matenettc 
(huckv  .  a  a  relay  con¬ 
trol  tyttem*  .  .  .  dial 
switchmn;  tyttemt 


In  High  power  Communication 
.  a' .  HroadcaRt  Trunsmitten  .  .  • 
Television  Transmitters 


1^ 

y  k 

3’s  .4.'  r  4.^. 


In  Hattery  Chargers  for  L 
Industrial  Trut  ks  au- 
tomobiles  .  ,  .  telephone 

hanges  s  .  .  and  in  Hattery  Khminatc 


And  In  Many  S(>ecialixed  Electrical  and 
Electronic  Applications 


Federal  / 

Telephone  and  Radio  Corporation 


VI IINIUM  mn4  iNtfllN  DIVISION  *00  PetsaM  A««  fast  Hemotk  N«w  lersey 

FiMtat  TuscoauawMicanow  mao-  |  | 

1  T  a  r •  •muTiaT jjLl 

fUl  ITtT  itMcijtt 

a  <  m^em  **aa«ai  ll*s«rs«  C*«wpa«f  Ita  **♦•»» »ai  f  Q 

•sawsfip 

- 

50 

Januarf,  1950  — 

ELECTRONICS 

MODIL  T$— 4S.7S-33Vb  I.P.M.  GrntrAl  liutuMrici' 
ncmr%i  rini'dri>c  phonomocor,  dr^igneil  tu  aicom- 
mod^tr  sU  iype%  of  records  no«  on  ihr  markei. 


...with  this  low  cost  THREE-SPEED  PHONOMOTOR! 


It’s(fi's  Model  'rs...thei!»/e  motor  designed  and 
engineered  to  meet  all  requirements  for  true 
rectjrd  reproduction  at  33'/i,  43  and  78  R.P.M. 
Already  time-proved  in  actual  service,  this  latest 
addition  to  the  famous  GI  phonomotor  line 
today  is  being  used  in  a  wide  range  of  portables, 
table  models  and  console  radio-phonographs. 

Outstanding  features:  standard  narrow-flange 


turntable  for  easy,  compact  installation  .  .  . 
simple,  yet  positive  speed  shift  mechanism 
with  external  control  lever  .  .  .  dependable, 
quiet  Smmth  Pouer  motor  for  long,  trouble- 
free  service. 

For  full  details— blueprints,  performance  spe¬ 
cifications  and  quotations— write,  wire  or 
phone  today. 
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DEfARTMENT  B  •  ELYRIA,  OHIO 


Transmitting  Micas  for  every  purpose 


Correctly  Designed  •  Precision  Built  •  Carefully  Tested . . . 


111  i'apat'KoDi  in  trails 
iiiiltinK  applit  at  loiiH  San^'titio  Mica 
('.ipiKitnrN  irc  imill  to  ri^iil  n|mm  iticat ioiim. 
ot  tile  tM*Nt  iiiatcri.ilM  olilainahlc  ami  Htlh 
thctiMiKt  prc«  I'M  priMlucl ion  iiK't laMis  Tlicv 
arc  corri‘«t)\  cni:iit«'«Tc«i  to  a.HMurc  iiiKti 
currt'tit  carrviriK  alulitv.  to  iiohi  to  a 

tiitniiiuini.  ami  to  pro\  iiic  in.ixinniin  natet  v 

'I  n  {n  t  i  t  '.ipat  iiorn  an*  4it*««i|jnt»<l  for  us4*  in 
naHiniin  atai  tu^ii  |H>v^cr.  iiii^ti  voltatfc  ami 
itiKii  I  tirrent  <  in  uita  'I'iicv  arc  (  craiim 


cm  a.s4Mi  ami  arc  frcnu»*nllv  ionmn  t»*<i  in 
^ani^H  to  iiamilc  he;  vv  toads 
'rvjM*  K  f'apacitors  arc  us*si  in  similar 
apfilii  atiotis  to  t\|H*  (I's  ami  an*  |Mitt«si  in 
liakclitc  (  jell's 

*rv|M*  A  ami  IAjm*  H  Mu  a  f’apacilors  arc 
nioliiisi  in  a  tiicrnio-s«*t(in^  ^tre 

<i«*Ni^nc<i  for  use  in  low  voltai^c.  low  |H>wcr 
ami  h»w  t  urn'iit  cin  uitM 

'riu*Hc.  ami  mans  otiicr  t\|M*s  of  Sani^aino 
Mica  < 'a|>a<*ili»rv.  arc  fuliv  ^iiss-nlnsi  in 
('atalo){  No.  Hdl.  Write  for  >t*ur  copy. 


Tke  SANGAMO  TiuSc 

'<5' 


fAPII-MK*'SllVI*-fliOIOlTTIC 
- -  CAPACITOIS  _ >- 


Snnenmo  eiectric  compnnv 


SPRINGFIELD,  ILLINOIS 

IN  CANADA  SANGAmO  COMPANY  LIMITED,  lEASIDE,  ONTARIO 


Si 
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let 

^ndi^ 

So\^e  Nout 
pto\j\®ro^ 


SPE(MUZE1) 


])YNAM(m)US 


. . .  Promptly  and  at  Moderate  Cost! 


Hfndix  dynamotors  are  built  to  supply  the 
exact  power  reuuirements  of  your  equip¬ 
ment — to  work  i^rom  any  input  voltage  and 
to  deliver  the  necessary  power  at  any  out¬ 
put  voltage.  I^al  or  triple  output  voltages 
are  available  for  high  and  low-level  por¬ 
tions  ««f  the  circuit,  or  for  biasing.  For  crit¬ 
ical  circuits,  regulated  outputs  will  simplify 
your  design  problems,  especially  since  a 
regulated  filament  supply  can  he  obtained 
as  a  bonus  w  hen  regulating  the  high  voltage 


output.  Bendix  will  build  your  dynamotors 
to  the  usual  military  specifications  or  to 
meet  even  more  rigid  requirements,  such 
as  operation  at  higher  temperature,  or 
altitudes  in  experimental  equipment. 

Samples  or  production  units  of  special  dyna¬ 
motors  are  priced  competitively,  .i  dehnite 
proposal  will  he  made  upon  receipt  of  the  details 
of  your  problem,  f'or  immediate  information 
call  our  Engineering  ^^s^fl — Hank 
Red  Hank.  Sew  Jersey. 


THE  RIGHT  DYNAMOTOR  FOR  EVERY  PURPOSE  . 


*  Siz«t — 2%”  to  S'/t”  diomalar  ■  Output  Voltag* — 6  to  , 
.  o _ D _  1500  volt* 


*  Power  Range — 10  to 
500  watt* 

*  Input  Voltage  —  6  to 
115  volt* 


*  Single  and  multiple  output 
and  input 

*  Plain  and  regulated  type* 


DIVISIOM 


RtO  BANK  DIVISION  OF  BiNDIX  AVIATION  CORPORATION 
■  ID  ■ANK,  NIW  JiaSIT 
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Only  7  Milliamperes  in  Coil— Controls  S-Ampere  Contact 


the  wriHiitional  aoi.akk  50<HI-tvpt*  it'lay. 
now  avHilahle  after  years  of  tnteiwive  re- 
s«-ar«  h  aivi  developnieiit' 

Ihs  ause  of  its  aina/inKiv  hii;h  lo;i<l'inpiit  ratio, 
the  No  .S(ltt(>  n'lav  *>tierat»'s  at  115  volts  rtO 
I'Viles  on  on/\  <>.(>(>7  umpere  a  fraetiiin  of  the 
etirrt'iit  eoiisunusl  hv  any  othi'r  tvfs- of  mereury 


relay!  With  this  low  ampt'rage  operatiiiR  the 
i-tiil,  the  eontacts  will  handle  5  anip»‘rvs  at  the 
same  voltage'  .And  tests  indicate  the  No.  ,5000 
today's  life  to  U*  over  .'<0  million  opt’ratinns! 

For  full  information  on  thLs  truly  remarkable 
relay,  write  us  at  1107  N.  Michigan,  Klkhart, 
Indiana.  No  obligation,  of  wurse. 


1 
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Every  Adlake  Mercury  Relay 

brings  you  these  advantages: 


Hermetically  sealed  —  dust,  dirt, 
moisture,  oxidation  and  temperature 
changes  can't  interfere  with  operation. 


Silent  and  chatterless. 
Requires  no  maintenance. 
Absolutely  safe. 


Adsms  S  Wfistlsko 


tiloWiihsd  1157  •  ELKHART,  INDIANA  •  N«w  YoHi  •  Chicof* 


COMPANY 


MANUEACTURERS  of  HERMETICAlir  SEALED  MERCURY  RELAYS  FOR  TIMING,  LOAD  AND  CONTROL  CIRCUITS 
ELICnCNICS  — Jonuory,  1950  55 


WHAT  KARP  CUSTOM  CRAFTSMANSHIP  OFFERS 


KARP  MITAl  PRODUCTS  CO  INC 
315  63rd  Brooklyn  30.  Now  York 

>•1*  moi9  >f>iotmohon  qnd  oi  ko»  yOwr  ik## 


•  ^ro<ticol  h«lp  wi*k  d«»ign  prob 

to  improvo  product  ond  cut 

co»t. 

•  Our  torgo  occumulotton  of  tooU 
and  dtoi  oHort  con  »ovo  you  tpociol 
dio  cocTi  ond  timo 

•  TKo  tpocioiifod  iktil  of  lovorol 
kundrod  of  tko  finott  motol  croftt- 
•otn.  oiport  forming,  drowmg, 
bonding  .  .  wolding  with  oil  lotoft 
tocKniquot. 

•  Pinoit  quolity  pointing  ond 


frniiking  of  oil  typoi  in  duttproof 
ckombort  oquipptd  with  wotor 
woskod  tproy  bootk.  Boking  ovotH 
with  timing  controls. 

•  Euorytking  in  skoot  motol,  from  o 
vmpio  ckouis  or  ponol  to  tho  most 
tloboroto  oloctronic  opperotut 
kouiingt.  Any  motol,  ony  gougo. 
ony  liio,  any  quantity  from  o 
iinglo  lot  to  iorgo  run  quontitiot. 

•  fffkiont  production  ond  on-tim# 
dolivorioi. 


lifim 

Company 

Addrtu 

;  KARP  MHAL  PRODUCTS  CO.  inc 

■  215  63rd  Sireet,  Brooklyn  20,  N.  Y. 

City 

Slol0 

J  r/r  ,  Uefa/ 
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VOtTS 


caution 


lere  is  no  more  itsetn 


ana 


enaaoLe  i 


ument  made 

foil  THl  MAN  WHO  TAKES  PRIDE  IN  HIS  WORK 


•“"'TO*, 
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litre  i*  »  tylinilriciil  il-t  paper-tlielei- 
Irit.  lapaiitor  that  remains  positively 
•ealetl,  regardless  oi  the  position 
ir  whieh  the  unit  is  mounted.  I  he 
0-i'  I  Style  -to  utilizes  a  deep- 
4rawn  aluminum  vase  with  ilouhle- 
llilled  base  seams,  avoiding  solder- 
trams.  I  he  silivone  bushing  elimi- 
•utes  gaskets,  maintains  the  hermetic 
tr.il  by  compression  alone.  .And 
keneath  the  case,  these  units  embody 
rtie  excellent  materials  and  construc¬ 
tion,  give  the  outstanding  perform¬ 
ance  characteristic  of  Cienerai  Flee  trie 
capacitors. 

I  he  <  ase  Stvie  »l>  capacitor  lor 


direct  panel  mounting  w  ith  solder-lug 
terminals,  is  built  in  these  ratings: 

6i>t>  volts — 1,  2  and  t  mu  f 
loot)  volts — I  and  2  mu  f 
1  SOO  volts — .2^,  .S  and  1  mu  I 
I  his  is  but  one  case  style  of  a  com¬ 
plete  line  of  d-c  capacitors  made  bv 
(ieneral  Flee  trie  to  jA.N-(!-2S  Spec  ifi¬ 
cations  and  suitable  for  both  com¬ 
mercial  and  armed  services  applica¬ 
tions.  Ci-F  paper-dielectric  capacitors 
are  available  in  characteristics  F 
(Mineral  Oil )  or  F  (Pyranol  »  )  and  in 
case  styles  -It),  ^  S,  ^  f,  61,  6^,  6S, 
b',  6‘>  and  "’O.  Af>p.jrutu\  HrpurtmeHt. 
Ctenrrul  /:7e«/r/c,  5,  V.  V. 


&  Alli«d  Product  D>v  «  G«n«rai  floctnc  Co,  Pitt«tt«ld.  Mate. 


Thift  i«  how  t*i*  »tiicon«  bushing  p«r* 
monontly  conpr«fttiOn->«als  th«  now 
G-E  Cato  Stylo  40  capacitor,  Noto 
that  tho  cor^vontionol  gotkot  it  com* 
plotoly  oliminatod.  Thit  CP*40  con  bo 
frooly  handlod  with  no  worriot  about 
rupturing  itt  tool. 


GENERALI^  ELECTRIC 
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The  HAYDU  Electron  Gun 


For  C.  R.1.  Tubes 


Since  connmencing  quantity  production  of 
gun  mounts  for  all-size  television  picture 
tubes,  Hoydu  Brothers  has  marketed  well 
over  one  quarter  million  units! 

This  is  definite  proof  that  these  mounts  are 
precision-built,  carefully  tested  electronic 
components,  fully  worthy  of  the  Haydu 
name. 

To  assure  long  life  and  dependable 
service  for  your  picture  tubes,  specify 
Haydu  gun  mounts. 


THERE  ARE  NONE  BETTER! 


NEW  JERSEY 
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Tyfi*  tSTM  C«i»<KM*r« 


mrm  flaw  in  pt«^ytH0i% 

t**  l>o«wf  TV-f*««iv*f 

H»f wfh»yt  Hm 
U  S  A.  wtU  CcimhI*. 


muMD  Eucnic  compmy 


ISS  Oxford  StTMt  ,,| 
fofmon,  M.  J..  U.S.A. 
mxotAMt  wui  AMMm.  m.  j 
CAMI  AOOUtSi  >v»yi«i»ii« 


BUSINESS  BRIEFS 

By  W.  W.  MacrXDNALD 


WorkinK  (|uirll>  throuK't  iixiu/.- 
tr>  iiinimittffi.  the  airrraft  pt-DpU* 
tiiiu-  ini»  that 
tuU'  failure:*  aci'ouiited  for  more 
than  50  perieiit  of  the  electronic 
e(|Uipment  failure.-*  in  their  fielii, 
anil  lirouKht  this  liisturhiiiK  fu*'t 
to  the  attention  of  tulo-  rnaker.s. 
.SuKt-'estint;  (iesi^rns  havintr  .special 
loiiir-life  characteri.stu  •  rather 
than  mere  selection  of  hijrh-te.st 
tubes  from  reKular  mass-produc¬ 
tion  runs  (see  p  bO,  Itec.l,  they 
ha\e  already  stirreil  up  somethitijf 
-  of  a  furor  in  tube  manufacturiny' 

.  circles. 

'  KealizitiK  that  the  prixiaclion  of 
!  tubes  designed  expressly  for  their 
'  highly  demandini;  service  is  eco- 
.  noinically  ditlicult,  aircraft  people 
I  realistically  sujfjrested  that  the  job 
1  initially  be  confined  to  just  lb 

■  tM>es.  Two  tyjies  have  already 
been  produced  and  shipp<‘d  in 

I  i(uantity  and  statistics  concerning 
j  their  performiiiice  ar»-  currently 

■  beiny'  compiled. 

I  .American  railroads  are  otlicially 

inlere.st<-il  in  the  project  aiul  it 
seems  likely  that  it  will  eventually 
inMiieme  the  desijrn  of  other  nio- 

■  bile  *‘<|uiiiment.  if  md  all  indus- 
I  trial  tube  apidications 

Milestone  in  the  historv  of  tele¬ 
vision  was  the  sales  slump  experi¬ 
enced  last  summer  and  the  sharp 
pickup  III  the  fall.  .Manufacturers, 
distributors  and  dealers  who  had 
lolly'  since  b-arned  to  accept  this 
seasonal  variation  in  radio  busi¬ 
ness  were  caujrht  nappiny'. 

It  is  unlikely  that  the  e\peri»-nce 
will  be  repeated  by'industrv  lead- 
i-rs  in  I'.t.'ib,  In  distribution  at 
li-ast.  it  is  now  apparent  that  tele¬ 
vision  will  follow  th*'  radio  jiat 
ti-rn 

I'irsi  \i-din  Kair  (i  r.!.*!  i  slaved 
bv  the  .Vtiilio  Kny’iileeriny'  .Society 
in  New  ^  i>rk  was  hijrhlv  sni  cess- 
fiil  on  all  counts,  ami  w«-  wouldn't 
be  suriiri'i-d  to  see  the  idea  spri-ad 
to  other  cities  .\'"lin  is  like  pho- 
loer.iohv  in  that  i’  is  an  :irt.  sci¬ 
ence.  Inisniess  and  oft*-n  a  hobby 
j  .Show  .itteiidance  is,  lh*-refore.  not 


.erv  dirticult  to  attract. 

One  of  the  major  attraction.* 
was  the  fact  that  practically  all 
eijuipment  exhibited  vva.s  vvorkinK. 
and  could  be  listened  to  without 
interference  from  other  eijuii)- 
ment.  Sellinjr  was,  literally,  aimed 
at  the  customer's  ear.  We  noted, 
nevertheless,  and  think  this  is  the 
first  printed  mention  of  a  trend, 
that  where  resjionse  curves  were 
shown  they  usually  went  up  to 
2b.tMMi  cycles.  Tritil  recently, 
draftsmen  seemed  to  run  out  of  ink 
somewhere  lietvveen  lb  and  l.a.bbb. 

This  reminds  us  of  a  misprint  in 
a  field  report  that  came  across  our 
desk  th«-  other  day.  in  which 
"amjilifier"  was  spelled  "ampli- 
liar."  Our  thoujfht  was  then,  as  it 
is  now.  that  many  a  truth  is  spoken 
in  jest. 

.Vnother  New  A'ork  Meetinji  to 
which  we  wended  our  wa.v  was  the 
Second  .Annual  Conference  on 
Klectronii-  Instrumentation  in  Nu¬ 
cleonics  and  .Medicine,  anil  in  each 
cateyrorv  we  lucked  u|i  an  impres¬ 
sion  Worth  relayinjr. 

Doctors  with  I’h.D.’s  were  care¬ 
ful  when  disciissiny'  eb-ctronic 
medical  eipiipnient  not  to  express 
clinical  opinions,  preferrintr  to 
jiaraphrase  or  reiieat  the  fmdinjr^^ 
of  doctors  who  were  .M.D.'s.  .And 
the  dany'er  of  vvorkin>r  around 
projects  of  the  .Atomic  Knerjry 
Commission  was  further  debunked 
by  stat*-ment.s  such  as  one  to  the 
elfecf  that  radiation  exjiosure  is 
limited  to  about  that  experienced 
when  wa-arintf  a  so-called  radium- 
dial  wristwatch 

tbit  In  Ku'l  l’iltoburt;h.  the 
W  esf  li  y'hoiis*  eny'illeerinjf  deiiart 
riient  conducted  a  two-dav  .Mid- 
C*-ntury  Kevievv  and  For«-cast 
Forum  for  the  press.  Due  to  the 
immineme  of  a  deadline  vve  can 
y’l-  -  voii  oiilv  a  few  hiyrhlijfhts  of 
thi-  extremely  informative  session 
ami  some  local  color  picked  031 
around  the  research  labor.-itories. 
If  eou  *'ave  access  to  Chuck  S-.-tr- 
lott's  f sti ii'ihitiisr  Knttintir  for 
laniiarv  the  full  storv  will  be 
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Here’s  Finger  Tip 
Information  on 
Glass -to -Steel 
Hermetic  Terminals 


terminals 

P«0TtCT  PKOOUCT 
P|RF0RM&NC( 


•  Th«  trend  toward  hermetic  sealing  in  all  phases  of  electricol 
manufacturing  is  gaining  impetus.  Fusite  has  pioneered  in  the  field 
of  glass-tO'Steel  hermetic  terminals  for  use  in  fusion  sealing  — the 
only  truly  hermetic  process. 

•  We  have  prepared  a  brochure  crammed  full  of  illustrations, 
specifications,  diagrams,  and  facts  about  the  Fusite  wide  line  of 
single  ond  multiple  electrode  terminals. 

•  We  assure  you  that  regardless  of  your  present  level  of  knowl¬ 
edge  concerning  gloss-to-steel  terminals,  you  do  not  have  a  com¬ 
plete  or  accurate  picture  of  the  production  possibilities  of  fusion 
sealing  until  you  know  the  Fusite  story. 

Write  today  for  your  copy  of  this  literature,  to  Dept.-E. 


TERMINALS  illustrated  I04SW,  L*l).  lOSSM^.  Riqhi 
Miniofuro*— Straiqhl  — Glokt  lo-Stt«l  Terminals. 


THE  FUSITE  CORPORATION 

CARTHAGE  AT  HANNAFORD,  NORWOOD,  CINCINNATI  12,  OHIO 
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SHOCK  «  VIBRATION 


■USINUS  UlErS  (cwrttaM^; 

found  there,  in  an  issue  that 
should  resemble  a  telephone  book. 

The  highlightn: 

If  you  think  engineers  in  general 
and  t'ircle-\V  engineers  in  particu¬ 
lar  have  made  progre.ss  in  the  first 
half  of  the  20th  Century  watch 
them  really  move  in  the  next  half. 

Pure  research,  as  distinguished 
fr<»m  product  research,  mu.st  be 
supported  by  industry.  (About  4<) 
percent  of  the  substantial  Westing- 
house  expenditure  for  research  in 
1950  will  l)e  in  that  category.) 

The  keynote  of  future  electrical 
and  electronic  equipment  design 
will  l>e  more  p4»wer  in  less  bulk. 

The  local  color: 

"Materials  research  pays  divi¬ 
dends  because  if  nothing  ever  fail.s 
you  are  probably  overdesigned.” 

Air-conditioning  in  certain  room.- 
is  es.sential  to  protect  delicate  labor¬ 
atory  instruments.  It  is  al.so  fav¬ 
ored  by  ditto  laboratory  personnel. 

Gwilym  is  Welsh  for  William. 


COLLINS 


new  vhf  radio  equipment 

USIS  AII.DAMPID 


I'p  In  Syracuse  at  the  fall  meet¬ 
ing  of  the  IRK  and  RMA  Engineer¬ 
ing  Departments,  the  impression 
appeared  general  that  hotel  facili¬ 
ties  were  quite  superior  to  those 
heretofore  provided  at  Rochester 
Some  5<HI  engineers  registered  for 
the  meeting,  about  200  less  than 
last  year,  but  some  of  the  attend¬ 
ance  loss  may  be  attrit»uted  to  the 
fact  that  there  were  no  exhibits. 
On  the  other  hand,  the  absence  of 
exhibits  noticeably  swelled  attend¬ 
ance  at  the  technical  sessions. 

Syracuse  gets  the  meeting  again 
in  I95(t.  Toronto  is  being  consid¬ 
ered  for  1951. 


FOR  ASSURED  CONTROL 
OF 

SHOCK  AND  VIBRATION 


JA  full  line  of  navigation  and  communlca*io"S  equ'pn-ent  —  developed  by  Collins 
|c'  a  '■craft  use  in  the  vhf  and  uhf  bands  —  m, sires  available  to  the  aviation 
Industry  complete  integrated  'adio  facliitles  that  meet  all  requirements  for 
iavigat'on  and  communications  over  Federal  ai'ways. 


This  new  Collins  equipment  obtains  vitol  protection  against 
shock  ond  vibration  with  air-damped  BARRYMOUNTS. 

In  the  Collins  application,  the  und  BARRYMOUNTS  support  mounting  bases, 
of  Collins  design,  in  sing'e-  and  dual-un  t  styles,  with  provision  for  plug-in 
connection  of  navigation  and  glideslope  'eceivers,  accessories,  and  transmitter. 


I.ahnr  .And  .Materials  Costs  have 
l)oth  increa.sed  for  manufacturer.s 
of  component  part.s.  From  where 
we  sit  it  seem.s  that  current 
pre.ssure  from  distributors  who 
want  increa.sed  catalog  subsidies, 
greater  freight  allowances  and  or 
larger  cash  discounts  must  prove 
futile. 


Unit  air-damped  BARRYMOUNTS  can  also  be  furnished  for 
direct  installation  to  airborne  instruments  and  in  combination 
with  Barry-built  standard  and  special  mounting  bases. 

Whatever  your  shock  or  vlbra*'cn  problem.  Barry  experience  and  consulting 
eng  nee’  ng  faclM  es  of^er  a  su'^e  so'u*'on.  Write  for  free  catalog  listing  stock 
BARRYMOUNTS:  for  specal  information,  call  our  nearest  office  or  write  to 


Strangely  Familiar  is  a  phrase 
passed  along  by  Warren  Shew  of 
our  Philadelphia  office  to  the  effect 
that  high-quality  loudsireakers  are 
hard  to  sell  Irecause  many  listeners 
"don't  know  their  6a,ss  from  their 
alto.” 


Cambridi 
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Citizeiui  Kadin  has  captured  the 
imafrinatinn  of  many  people,  but 
this  interest  has  yet  to  be  trans¬ 
lated  into  business.  Writes  one  of 
our  readers;  "It  appears  to  me  that 
the  Citizens'  Band  as  now  author¬ 
ized,  promidpattd  and  restricted  by 
FCC  rides  ts  not  likely  to  bt  widely 
used  by  ‘ci turns'  in  general,  or  by 
citizens  of  moderate  means  in  /xir- 
ticular." 

We  are  inclined  to  agree,  tjome 
change.s  in  the  rules  appear  to  be 
needed. 

Speaking  Of  FCC,  we  knew  that 
things  were  getting  pretty  hot  in 
their  Washington  otlice  twhat  with 
the  color-television  hearings  and 
allj  but  had  no  idea  there  was 
danger  of  spontaneous  combustion 
until  the  newspapers  reported  that 
a  tire  had  broken  out  aiul 
destroyed  some  of  the  records. 

Navy  CuntracU  in  excess  of 
$oU,lH)U  recently  awarded  to  firms 
in  our  field  include: 

rtiilcu  Corp.  (tlrld  iiervU’t!ii) . . .  tl,l&u,uuu 
W^r^t^■^ll  Klei-tric  lUcld  »rvict»l  bUU.DUU 
I'olliiiH  K.i(liu  l^pa^e  lutrlal . . .  .  isT.ssu 
AlUi-  .■'.  rwi'..  (Held  i,crvi.',.»l . .  .  lUO.UVM 

Kl'.X  .•-.r\u«-  Cu.  in«;ld  s..rMc..)  Su.uOU 

Navy  is  not  spending  as  much 
money  as  some  have  hoped,  but 
this  still  ain't  hay. 

IHM’h  New  .Machine  developeil 
to  speed  up  tabulation  of  data  to 
be  gathered  in  the  U.  S.  ID.jO 
census  contains: 

13.&00  plan  connectors 
relays 
144  tubes 

75  circuit  breakers 
50  miles  ot  wire 

Klectronic  business  machines  in¬ 
dividually  use  a  large  number  of 
component  parts  and  much  mate¬ 
rial.  The  overall  market  is  not  yet 
large  but  it  dues  appear  to  have  a 
substantial  long-range  potential. 

One  Of  Our  Favorite  Authors, 
who  works  in  a  laboratory  where 
potentials  up  to  2(»0,000  volts  are 
not  uncommon,  recently  stopped 
off  at  our  ort'.ces  enroute  to  deliver 
a  technical  paper.  He  showed  us 
an  intere.sting  piece  of  equipment 
and,  in  the  process,  collected  a 
severe  jolt  from  a  capacitor 
charged  some  six  hours  earlier  to 
about  2,.j(K)  volts. 

Please  be  careful,  boys.  We’d 
hate  to  have  to  write  all  these 
high-powered  technical  articles 
ourselves. 


SPOT  OKNKHAL  PI  HPOSK  .st.NSlTIVE  I)  C  REl.AV  Inn- 
pmMvr  f<ir  rmiMw*  rm  airrrtft  At  SO 

mtUtwtt  AdjUAtnvrni  NmaitiV'  ffidufh  tor  V*T  nf»rAtMl  rtr> 
ru’tj,  ma  he  art  to  ofirratr  <iovn  to  10  miUiVAtta  PrmaMa  A4jUAt* 
menu  for  |>ulU)ai  And  drn(>out  t  »mp  nnntiftAl  rnntArt  rmtinc  t'ml 
rraiatAiH  r  up  to  1 4 .000  ohnta 


vSrDT  VKKY  SF.NSITIXK  I)  ('  RKI..^\  HaUnrrd  Armoturr  Aod 
mAcnrtir  muat  Airi-rmlt  tt^ratini  on  tniMjta  aa  !•>«  aa  i 

UithafAnda  Junk  vithout  AlAniAfr  Prmauin  Adjutt* 
mrntA  2  Amp  nonunAl  r<intArt  ratine  ('oii  rraiatAiirr  up  i*>  Ifl.dtM) 
nhma  SprriAi  AdA{>tAiu«w  Huilt>in  rrrtiftrr.  tvci^'anI  differmtioJ 
(»{irrAtion.  <-«NiAlAat  vtdtAfr  trnitirrAturr  rntutmaAtKin 


.SPDT  RKLAY  KKYIN’O  (  niwuAl  rhAi- 

Artrnatim  At  r4«t  Nonir  I)  t'  anuulivitv  aa  Smra  4  tmt  Itma 
Artilulity  (d  AiJjuatnrrfti  .^vaiIaMt  vith  kum  M>d  t>uunrr-frrr 
rtmtATta.  It  u  Muitrd  to  htch  apmi  rnutitmt  at>d  krMiic  MerhanirAl 
life  rtrmla  10*  <>|N>rAtHina  *  I<tr  t’Utr  rirruita  rirnhne  riKidrrAtr 
|trr<  Mion  and  vttiratHm  Hitinunitv  «  ontart  ratinca  uP  to  S  Atnpa. 
foil  rraintAfirr  tn  M.OOIt  fdifii*  A  f  arnaitivity  ftrrrda  0  I  V  A  At 
♦yi  r|a  JVfTifrAhir  on  frf>i«riirira  fr^mi  It*  M1H  rjw  lyntrrta  drlirAtr 
ihrfmnatAi  m  matnim^i  '-ontArta 


MI  I.TK  IR(  I’lT  RfH.ARIZKn  SK.NSITIVK  RKUY  Srmir  or 
d(Nl4r  diffrrrntiAb  vitxlmea  RrwiatAhrr  up  to  25*100  ohmi  totel. 
fontATts  up  to  4PI>T.  5  Am|>  noriuhAl  ratme  hAlAnrrd  AfinAturr  for 
atrone  vilitAtinii  muatAfx'r  FtiRM  X  I'hrrr  Riwitum  or  Null  .Srrk* 
ini  Kor  AutoniAtir  larotioniiic  or  2*Wa>  pnarae  lonirol  I’^taitivity 
(drtirndirie  on  rontA*  t  rompirkitv'  from  10  to  KHi  miliivatta  MtRM 
'i  HiAanf  >|<riiki  Return  far  am  ap  ordinAr\  artiaitivr  reUv  if  a 
rornpirt  ronlArt  rtmifdiiAtion  la  nrnlrtf  fonilHura  function  of  nihH 
rrlA>  And  rontartiir  >irruiilivttv  MAnir  Aa  Form  X  Rni|>onib  onlv  to 
one  {ioUntv  FtiRM  Z  lAirhiiit  prraMorV  muenWir  Rri>Ur«« 
merhAniTAl  Irntt  h  rlrrtrirAl  rmrt  rrlA>*a.  •hrrr  lontrr  life  and  frrAtrf 
vihrmtioti  rraiatAnrria  rrxjuirrd  ^vllaltlVlt>  from  lfK>  to  25f)  niiHiVAtU 


RP1>T  SFNSITIVF:  HI<;H  SPFFD  POI.ARIZKO  RFI.AY  Nncb 
or  multiple  wtiHlmea  up  to  14  iiiMi  ohma  amile  hAUrued  AfniAture 
NnniinAl  rontATt  ratine  2  Ani|«  For  reiaAtine  tr-egeripAir  at 

apeeda  up  to  tStt  M’P  .4/  SniAtl  id  atie  aixf  •reiaht  HrrmetiralU  aeaVd. 
MerhaBiral  life  eiree<ia  HI*  ofierAtiorwi  FtiR.MS  X.  Y  and  Z  (are 
Tyiie  ft  alMtve)  avAiUlde  in  Pene«  7  SenaitivitMi  from  leua  thAO  1  to 
10  niiUiVAtU  dependine  on  form  aimI  rev^uirenieoia  F<rtn  X  m  uaeful 
Aa  the  detertine  element  in  tMAiiMNiine  Iride*  riituita 


VARICTY  OF  INClOSUiFS 

In  Addition  to  opAA  ttylAt  iJiowA.  SIGMA  lAlAyt 
ArA  AVAilAblA  With  duit'proof  or  h#fmotiCAilV'»AAlA4 
•AcioturAl.  Mott  typot  Aro  AVAiUblA  for  oithor 
plu9-iA  or  pArffiAAAAt  toldor  lo^  connoctiont 
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CROSS 

TALK 

►SALAKIKS  .  .  .  Arouiul  this  time  of  year  (and  any 
other  time),  everyone  is  interested  in  how  his  salary 
is  trendinvr.  One  of  the  interestinjr  issues  is  how 
one’s  salary  compares  with  the  average.  Browsing 
among  the  available  data  from  the  Bureau  of  Labor 
Statistics  we  found  that,  in  1946,  the  starting  salary 
for  new  engineering  graduates  was  about  $240 
monthly,  and  it  was  pretty  much  the  same,  plus  or 
minus  $10  or  so,  in  live  major  categories  of  engineering. 
In  the  same  year,  engineers  with  ten  years  experience 
were  earning  about  $;t70  on  the  average,  the  civil 
engineers  being  low  at  $240  and  the  mechanicals 
high  at  $400.  After  a  decade  of  trying,  the  electri¬ 
cals  (including  electronics  and  communications)  had 
hit  about  $.2t;0. 

Age  and  experience  count,  particularly  if  you  are 
a  chemical  engineer  or  in  mining  or  metallurgy. 
Kngineers  who  had  been  on  the  job  for  2.'>  years  were 
earning  in  i;»41>  about  $040  a  month  in  the  chemical 
field,  about  $600  in  mining  and  metallurgy.  The 
mechanicals  and  electricals,  after  pitching  the  ball 
for  a  third  of  a  century  plus,  were  rewarded  at  about 
$.">2.7,  and  the  .'{5-year  civil  engineers,  after  as  much 
travail  and  rruiny  more  days  working  in  the  rain, 
were  struggling  along  at  $425.  The  same  data 
•  “Employment  Outlook  for  Engineers”,  issued  .June. 
1949)  show  that  electrical  engineers  who  keep  work¬ 
ing  37  years  are  due  for  a  rude  shock.  At  that  level 
of  experience,  the  average  earnings  reach  a  peak  of 
$550  and  three  years  later  coast  down  to  $500. 

That  was  in  1946.  The  Department  of  Commerce 
indicates  that  the  average  earnings  of  all  industrial 
employees  in  that  year  were  $197  monthly,  had  risen 
to  $232  in  1948.  To  add  further  to  the  confusion,  in 
1948  telephone  and  telegraph  workers  averaged  $232, 
radio  and  television  broadcasting  employees  $330, 
and  electric-gas  utilities  ditto  $266. 

Those  are  the  average  figures;  peg  your  own  where 
they  fit.  And  when  talking  to  your  supervisor  about 
this,  do  not  mention  the  name  of  this  magazine. 

►  T-W  .  .  .  Editors,  like  readers,  have  difficulty  in 
keeping  up  with  the  periodical  literature  on  partic- 
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ular  subjects.  The  case  in  point  this  month  is  travel¬ 
ing-wave  tubes.  When  we  asked  Lester  F'ield  of 
Stanford  University,  snme  months  ago,  to  prepare  a 
review  of  progress  in  the  t-w  art.  we  knew  we’d  get 
a  good  paper.  But  when  it  arrived,  we  were  shocked 
at  the  state  of  our  ignorance.  We  should  have  known 
alMiut  these  things,  but  didn’t.  So  we  recommend, 
highly.  Dr.  Field’s  story  (p  IDO,  this  issue).  Did 
you  know  that  t-w  tubes  have  produced  1.200  watts 
of  c-w  power,  have  operated  at  freijiiencies  from  200 
to  25,000  me,  have  noise  figures  as  low  as  11.5  db? 
Turn  the  page,  brother;  things  have  happened  while 
we  were  away. 

►I.OITE,  DKOI*  THAT  A.MIM.IFIKU  ...  A  large 
and  prominent  sporting  goods  store  in  New  York 
has  recently  advertised  a  "personal  amplifier”,  a 
cylindrical  gizmo  with  a  mike  at  one  end  and  ear 
piece  at  the  other,  "electronically  operated  on  tiny 
batteries,  easily  rejilaceable”.  The  ad  goes  on  to 
say  that  this  is  the  acoustic  eiiuivalent  of  binoculars, 
“amplifies  the  distant  music  of  hounds,  conversation 
out  of  ear-shot,  theater  dialogue  from  the  back  row.” 
A  right  sensitive  amplifier,  we  gather,  through  which 
one  can  clearly  hear  the  gentle  dropping  of  the  eaves. 

►  I.UN.VK  .  ,  .  We  continue  to  be  amazed  at  the 
exjiloits  of  the  radio-astronomers.  Winfield  Salis¬ 
bury  reported  last  month  to  the  URSI  that  he  and 
two  colleagues  had  measured  the  temperature  of  the 
surface  of  the  moon,  during  a  total  lunar  eclipse. 
The  measuring  device  was  not  a  thermopile  but,  of 
all  things,  a  superheterodyne.  It  seems  the  thermal 
radiation  was  measured  on  a  wavelength  of  1.8  cm, 
the  radiating  layer  being  some  5  to  10  cm  below  the 
visible  surface  of  the  moon.  Result:  the  temperature 
was  found  to  be  constant  before,  during  and  after  the 
eclipse,  at  about  —33  degrees  centrigrade.  Explana¬ 
tion  :  the  layer  of  dust  on  the  moon’s  surface  has  very 
high  thermal  insulation,  particularly  so  because  it 
is  situated  in  a  high  vacuum.  The  first  lunar  explor¬ 
ers  will  do  well  to  remember  this,  and  be  very  careful 
about  scuffing  their  feet. 
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Came  The 
TV  REVOLUTION 


By  DORMAN  D.  ISRAEL 

^  dn  Milt  r  V%cr-f'rra%*l*  nt 
t  mf  t  /f  ftn>l  *  orporof I'mi 

.\»u  York,  > 


Ai  (OKIMNCJ  to  th*-  dictionary, 
.“revolution"  can  mean  "any 
radical  change."  So  detined.  it  i.» 
clear  that  the  impact  of  television 
on  the  radio  irnlu^try  Is  indeed 
revolutionary.  If  there  is  any  douht 
alaitit  It.  «onsider  the  priMiiiction 
tiifuren*  for  the  past  three  years. 
Since  l‘.t47.  a-m  riseiver  averaire 
priKluctioii  has  dts  lined  from  about 
.'tl.'i.lHIO  sets  [M'r  week  to  aiioiit  IIH.- 
000  |K‘r  week,  while  averaife  tv  pro¬ 
duction  has  increaseil  from  3.loo 
IM-r  week  to  .jo.ooii  [wr  week.  Sink¬ 
ing  as  the.se  figures  are,  they  mask 
even  K'lealer  changes  in  the  use  of 
com|Hinent  parts,  and  in  dollar 
values.  The  revolution  is  not  con¬ 
fined  to  the  set  manufacturers  and 
their  suppliers.  .\  host  of  other  in¬ 
dustries  are  affected,  from  irin  mills 
to  jflass  blowers,  from  vainleville  t4i 
the  sfixk  market. 

Prodyction  Trcfidt 

The  ihart,  ccini- 

piled  from  production  fiirures  of  the 
K.M.\,  shows  the  monf h-by-month 
treiul  in  the  manufacture  of  tv.  a-m 
and  f-m  sets  These  UM.X  liirures 
.in*  b.iseii  on  weekly  pnaluction  and 
are  "comiilete.  except  for  the  usual 
timis.sions" ;  that  is,  they  should  1**' 
increased,  bv  abiiiif  2<>  p*Tcent  to 
.o'count  for  production  of  non-KM.\ 
companies.  Hut  the>  are  jiropor- 
tionatelv  accurate  and  indicate  nn- 
mistakabli-  treints  U.olio  is  s, 0111111.' 
to  a  lovvei.  but  substantial,  level, 
while  television  Continues  to  climb 
in  spite  of  the  deterrent  etfev’ts  of 
the  tv  “free/e  '■ 

Start  with  the  va-ar  lb  IT  The 
avt-raye  i>r(Kluctii>n  for  the  vear  was 
tt.  loO  weeklv  for  tv,  .'tl'i.lXio  for  a  n-. 

•  vll  >1  to-o.  *  o.  '  ....  ,1  it\t  \  ,,,.1. 
-h.-a  tlk'l'.  .o-.t  '’m-  o.-  •  II:. 

.,,|:l»lr\  I..:  ,1  lo  I..  '  >.i 


and  'J'J.fiOO  for  f-m.  .Xllowinif  for 
the  cost  of  an  average  tv  set  as  lb 
limes  that  of  an  averajre  a-m  set 
afid  that  of  an  f-m  set  as  3  times  the 
a-m  fijrure  (the.se  are  typical  tiir- 
iiresi,  the  dollar  volume  for  a-m  in 
I'.tIT  was  70  percent  of  the  total, 
f-m  Hi  |M-rcent  and  tv  H  percent. 

In  I'.Mft  tv  really  tfot  K'oiny;  pro¬ 
duction  rose  from  O.ihio  to  3u,oo()  tv 
sets  weeklv.  The  averaire  dollar 
value  in  that  year,  tiiriired  on  the 
same  basis,  put  tv  far  ahead  of  f-m 
and  almost  on  a  par  with  a-m.  The 
tv  dollar  volume  climbed  from  8  to 
30  iMTcent,  while  a-m  dropiM'd  from 
7il  to  10  percent,  and  f-m  rose 
slii.’htly  from  10  percent  to  19  per¬ 
cent. 

Throiiy'h  October,  in  Ibl'.i.  the 
dollar  volume  of  tv  receivers  has  far 
oiitstripjied  its  predecessors.  Tv 
thus  far  this  year  has  accounted  for 
71  pi-rcent  of  dollar  volume,  a-m  has 
settled  to  21  jM-rcent  and  f-m  to  S 
perciuit.  fame  the  revolution,  in¬ 
deed  • 

Shift  in  Demand  for  Componentt 

The  foreKoini,'  tiirures  on  produc¬ 
tion  and  dollar  volume  of  finished 
(roods  represent  trans.act  ions  be¬ 
tween  the  «H)uipment  manufacturers 
and  the  public.  Of  eipial  interest  to 
envrine«*rs  are  the  more  obscure  but 
nonetheless  drastic  shifts  in  the  use 
of  component  parts.  The  writer  has 
conducteil  a  “bliHHl  count"  of  rejire- 
sentative  a-m  and  tv  rtveivers  to 
evaluate  the  parts  iisaire  in  each 
The  results  are  shown  in  Table  I. 
These  are  startling'  fijrures.  .stmall 
resistors  are  nearly  S  times  .as  num¬ 
erous  in  tv  sets  as  in  a-m  s«‘t.s;  larpe 
resistors  12  times;  small  fixed 
c.i|>,iciior.s  ♦').')  times;  lary'e  ones.  7 
times. 

Klectrolvtic  cai'acitors.  taken  as 


individual  .sections,  are  pre.sent  in 
the  ratio  of  5  to  1.  Hut  this  is  only 
a  part  of  the  story.  Typical  radio 
sections  are  16  3i)  af.  1.50-350  volts. 

lOO./if  4.'>i)-volt  elei  trolytic,  com¬ 
mon  in  tv  .sets,  uses  much  more 
aluminum  foil.  Hased  on  foil  con¬ 
sumption,  the  tv  demand  is  about 
20  times  that  for  a-m.  The  corollary 
of  thi.s  foil  yrowth  is  the  sub¬ 
stantial  number  of  kilowatts  re- 
ipiiri'd  to  eh'ctroform  the  foil. 

.And  so  it  (foes.  vhole  new  art 
has  (frown  uii  around  the  desi(fn  and 
manufacture  of  horizontal  scannini? 
output  transformers  and  deflection 
yokes  ill  tv  sets.  X'ariable  resistor 
controls  iisaye  is  up  about  6  times 
for  tv.  .\nd  the  t  ilH*  supiiliers  are 
in  a  class  liv  themselves  The  aver- 
a(fe  a-m  set  today  has  sliy'htly  over 
.'1  tiiU's.  'Tv  sets  use  somewhat 
above  2o  tubes,  one  of  which  is  a 
20-watt  transmittinif  tyi>e  tube. 

The  ay'ffrey'ate  needs  based  on 
these  ratios  are  eijiiall.v  startliny'. 
In  1917,  a-m  i>roduction  reijiiired  4.5 
million  small  resistors  every  week, 
while  tv  needed  only  (i..3i>  million. 
In  1948,  the  fiifures  were  3.6  million 
for  a-m,  1.7  million  for  tv  In  1949 
the  a-m  demand  has  slid  to  1.5  mil- 


Table  I — Count  of  Components  in 
A  M  and  TV  Receivers 
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Few  reeofmize  the  full  force  of  television's  impact  on  the  radio  in«lu>tr\  ami  allied  arts, 
riiis  Mirvev.  ha^ed  on  a  paper  preMUited  before  the  Syracuse  Vail  .Meetin*:  of  the  IKK  and 
KM  A.  was  compiled  by  one  of  the  keenest  observers  in  the  field 


lion  weekly,  while  tv  takes  no  fewer 
than  4  million  small  fixed  resistors 
each  week. 

Harassed  friends  in  the  resistor 
business  will  claim  the.se  figures  are 
conservative,  as  indeed  they  are  by 
at  least  the  20  or  more  percent  non- 
KMA  consumption  we  have  "in¬ 
cluded  out.”  The  important  fact  is 
that,  in  three  years,  tv  has  taken 
over  the  resistor  business. 

Not  all  the  traditional  suppliers 


of  radio-set  components  have  fared 
so  well.  Those  on  the  wrong  side  of 
the  ratio  sign  include  the  makers  of 
fancy  dials,  who  have  "converted” 
to  picture-tul»e  masks;  the  variable 
capacitor  |)eople,  who  are  wrestling 
with  head-end  tuners,  many  of 
which  do  not  even  use  variable 
capacitors.  And  lol  the  poor  loud- 
s|M“aker  manufacturer.  Lo;idspeaker 
plants  find  it  necessary  to  convert 
to  ion  traps,  fwos  a.ssemblies  and 


Table  II — Weekly  Production  of  Receivers 
(RMA  figures,  in  thousands) 


lot:  loiit  io»<» 


Stiirl 

Fiiii>li  1 

Vak 

.Vmt. 

Start 

KinUb 

IVak 

.kver. 

Start 

Oct. 

IVuk 

.\ver. 

T\ 

1.1 

.J.O 

K.2 

7. .5 

32.2 

.32.2 

10.7 

30.3 

70.1 

70.1 

10 

AM 

.102 

207 

;w:. 

203 

173 

301 

223 

no 

U7 

117 

no 

r -M 

P».3 

.Mt.t 

3!t  t 

22.0 

31 

lo.l 

12.3 

3tt.o 

.30.0 

20.8 

30.0 

13.6 

other  "deba.sed”  items  employing 
I>ermanent  magnets. 

.Many  newcomers,  formerly  on 
the  fringe  of  the  radio  business, 
have  cashed  in  on  the  tv  trail.  Take 
the  glass  business.  \  million  10BF4 
and  IOFI’4  picture  tubes,  each  con¬ 
taining  several  pounds  of  face  plate 
and  other  glass,  plus  7,  12  and  15- 
inch  sizes,  add  up  to  a  lot  of  fabri¬ 
cated  glass. 

Or  take  the  makers  of  tv  antenna 
kits.  No  one  has  found  a  way  to 
count  or  locate  all  the  meml»ers  of 
this  grou|i.  This  is  probably  all  to 
the  good,  for  the  tv  antenna  de¬ 
signer  has  frequently  bwn  identi¬ 
fied  as  the  "chimney  architec’t”  most 
likely  to  meet  with  mayhem  from  a 
thousand  residential  neighborhoods. 

There  is  no  doubt  that  tv  has  had 
a  far  reaching  effect  on  many  differ¬ 
ent  classes  of  personnel,  not  the  least 
of  which  are  the  technicians.  The 
earliest  convert  among  the  technic¬ 
ians  was,  of  course,  the  bartender. 
Not  far  behind  him  is  many  a  senior 
engineer  who  started  designing 
superhets  a  quarter  century  ago. 
Such  men  say  with  feeling  that  tv 
is  a  young  man’s  game.  True 
enough  the  young  tv  engineer  is 
familiar  with  rise-times  and  noise- 
figures,  ffH>t-lamberts  and  cathode- 
coupled  multivibrators.  Hut  he  may 
l>e  short  on  knowledge  of,  and  re¬ 
spect  for,  the  teachings  of  radio 
history.  In  con.sequence  he  may 
waste  time  reinventing  devices  long 
.since  tried  and  abandoned. 

The  way  of  all  concerned  in  tele- 
vi.sion  engineering  will  be  smoothed 
if  the  trends  affecting  tv  design  and 
production  today  are  analyzed  as 
rejH'titions  of  similar  incidents  in 
the  radio  business  15  to  25  years 
ago.  The  cost-cutting  project  pres¬ 
ently  ramf)ant  on  the  tv  designer's 
liench  is  closely  patterned  on  a  simi¬ 
lar  effort  that  struck  radio  in  the 
early  thirties.  The  lessons  learned 
then  should  l>e  applied  with  profit 
and  lamefit  to  tv  to<lay; 
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N*«r  look  of  tv  tranvcrtptlon  Industry,  as  wsU  as  motion  picturos.  Is  ths  Up  synchronous  taps  rscordsr  for  makinq  ths  mastsr  sound 
frock  A  Ronqsrtons  unit  Is  hsrs  bsinq  ussd  durlnq  production  of  an  sducatlonal  film  by  Eddls  Albsrt  Productions  In  Nsw  York  City. 
Rssultinq  mastsr  sound  taps  can  sostly  bs  sditsd  and  spllcsd 


NEW  AUDIO  TRENDS 


'iirrtl  roiitnti  for  ina^iictir  ta|M‘  rri-onlrr-*  |»rovi«lr  iirliroiioii^ 

pl.iN  lta«'k  a<'«-iii  ar\  for  iiio>  ir  tiliii«  aii«l  l\  I  raii««'ri|ition«.  Htlifr  Vinlio  I'air 
iiM'liiii*"  for  iiiakiii;:  iiia^io'li/ril  Irark^  porlahir  "liailou ^rapli  tor  tl«‘t«‘rtin^ 

urar  in  plioiio  iHTtllo*.  ami  To>r|tMi  \-”roo\«‘  rf*ror«lin^>  ^oin^  up  to  rp« 


I  111  maK’llctlf 

t.i|N  rtt  .iriliiK'  an.)  playlia.  k 
t'<|iii|  m.‘iil  mma  tiiaki'  availalilc  a 
•«>ur.  !■  n!  i','  ..  ill'll  .iiiiiiil  that  li\ 
.'ii'tiial  ll•tl•ll;ll|.’  ti'it  I-*  indiitin- 
k';.i'‘liali!i'  f  i>:ii  till'  iinKMiial  .\'<  a 
Ifi'llt.  tal>«'  rr.i«:illin.'s  madf  I'lT  th«' 
air  frmti  iniiiiiit.  h  t  m  prii^'raniM  an- 
rfplaoiiii;  ri-  urti-.  and  trauvrip- 
tions  in  dt-nK'H-itratiiin!*  of  hii;h- 
tiilolitx  a.idio  o<|iiipnii'nt. 

Kvon  thi-  motion  pu-liirf  industry 
ii  tiirnink*  to  ta[>»'  for  thi-  masti’r 
r«*»'ordin>r  of  tho  Miund  ai-i-ompani- 
moiit  to  a  tilm  Tho  ■Hk.’nifiiaiit 


tromi  111  audio  ^•nKMnl•l•l•ill(^  today 
Itr  -  to  jtroalor  utilizati.'ii  of  mayr- 
no;  I.'  t  ipi'  rhi>  w  u' <•  oarly  I'vidont 
,it  ■M'siionx  and  oxhihit';  at  tho 
Audio  Knyrinoorinyr  S>Miotv‘>  tir-it 
loiuontioii  and  Audio  Fair,  hold  ro- 
I'ontly  in  Now  ^'ork  I'lty.  Fiirthor 
dotail.'<  of  tho  Fair  it.'olf  aro  yrivon 
111  tho  Nows  of  tho  Industry  dopart- 
mont  in  this  issuo. 

Thoiiyrh  tho  battle  of  diso  sjH-ods 
apiH'itrod  to  Im'  either  overlooked  or 
foryrotten.  an  Oi’easional  turntable 
oould  1h‘  s»*«-n  in  the  exhibit  rooms, 
and  se\oraI  outstandinn  new  pivk- 


ups  were  •.hown.  For  thoso  who 
wi'io  unable  to  attend,  this  report 
will  provide  a  few  of  the  hijfhlijthts 
and  answer  tho  ipiostion.  "What’s 
now  in  audio?'= 

Li^STnchronout  Recording 

Throe  ditTerent  midhials  of  insur- 
inyr  playback  of  mayrnetic  tape  in 
priH  ise  .synchroni.sm  with  movie  film 
were  exhibited.  Fai’h  r*nuires  the 
plat  inyf  of  .somethinyr  on  the  tap»>,  in 
addition  to  the  .sound  tracks,  that 
will  control  the  speed  of  pla.vhack  t<> 
comjien.sate  for  deviations  in  power 
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N*w  look  In  tr  iludiot  ia  obsonca  oi  mika  boom  and  it*  shadow  producing  haadachas.  through  uaa  oi  naw  RCA  iixad  poaitton  dlrac- 
llonal  mlcrophonaa.  Pipai  proalding  diractlonal  charactariatlca  ara  oaar  I  laat  long,  but  ioldad  back  and  lorlh  batwaan  lha  two 
ribbon  microphona*  too  kaap  oaar  all  langth  down.  Oparator  swltchaa  smoothly  batwaan  mikas  to  lollow  action 


lint’  frttiuency  and  fhanir»*.<  in  taju* 
Ifnjfth  with  tfmpfratiirt*  anti 
humidity. 

SprtM’ket  hole.t  provide  .>*ynchri>- 
nization  mechanically  in  the  .Ma>r- 
iiaifram  HJ-mm  magnetic  film  re- 
coriler.  Here  the  mairnetic  oxitle 
coatintf  i.s  placed  on  standard  16-mm 
film  .sttK-k. 

In  the  Fairchild  I’ix-Sync  tape 
rtHorder,  a  1 1.5-kc  carrier  mtwlu- 
lated  with  the  fjO-cycle  line  fre- 
tpiency  i.s  riH-onled  simultaneously 
with  the  auilio  program,  at  a  level 
sutlicicntly  low  to  insure  neifliifihle 
etTt*ct  on  the  normal  dynamic  rantre 
of  the  recorder. 

In  playback  the  M.5-kc  sync  sijf- 
nal  is  amplified  aloiiir  with  the  pro¬ 
gram  material  in  the  first  two 
stayes  of  the  stanilard  playiiack 
amplifier.  .lust  aheail  of  the  play- 
liack-am[ilifier  volume  control  is  a 
14..Vkc  hridvred-T  rejection  filter 
which  removes  the  control  carrier 
from  the  {irovrram  channel.  The 
control  sivrnal  is  taken  off  just  ahead 
<»f  this  network.  It  )ro«*s  to  the  de- 
mtalulator  chassis  where  it  is  ampli¬ 
fied  in  a  hand-pa.s.s  amplifier  and  de¬ 
modulated.  The  hand-pas.s  is  cen- 


teretl  on  14. kc  and  is  little  over 
1  kc  wide  at  the  .‘l-db  |M)int.  It  is 
down  about  4.5  db  at  lb  kc. 

After  demodulation,  the  recov¬ 
ered  iMI-cycle  sijrnal  is  amplifietl 
throinrh  a  push-pull  power  amplitiei 
which  feeds  a  small  induction 
follow-up  motor.  The  motor  is 
coupled  to  the  taix-  capstan  Hywheel 
throuKh  a  sjiecial  puck  drive  and  its 
tor<|ue,  either  aidinir  or  opposinjr 
that  of  the  synchronous  main  cap¬ 
stan  drive  motor,  chanjres  the  spetul 
of  the  Synchroll  drive  to  the 
capstan.  The  capstan  rotational 
'IH‘ed  thus  increases  or  decrea.ses 
from  the  line  .-.ynchronous  sjH^ed  tc» 
automatically  comjiensate  for  any 
tajM'  stretch  or  shrinkaire  which 
would  cause  a  difference  between 
the  recorded  fiO-cycle  si>.mal  anil  the 
line  freuuency  at  the  moment  of 
playback. 

In  the  Kjtnv'ertorie  lip-synchro¬ 
nous  taiM-  recordinjf  system  the  fib- 
cycle  [tower  frtspiency  is  recordeil 
directly  on  the  ta|)e  |>er[M‘ndicular 
to  the  normal  .sound  track,  usinjr  a 
se[iarate  recordinjr  head.  Heinjr  at 
ri>rht  anKles  to  the  standard  record- 
in[f,  the  sync  sitrnal  does  not  cau.se 


interference  ilurinjr  playback  of  the 
sound  yet  is  readily  removetl  with  a 
.separate  9b-tlejrree  [tlayback  head. 

The  sync  [tlayback  siKnal  is  fed 
tit  an  am[tlifier  and  then  to  an  elec- 
trttmechanical  freipiency  .  di.scrim- 
inator  which  al.so  receives  the  60- 
cycle  line  freipiency  as  a  reference 
sitrnal  for  [tlayback.  .Any  freipiency 
difference  between  the  two  results 
in  an  error-correctinjf  sivrnal  that 
is  used  to  chamre  the  frequency  of 
an  o.scillator  that  normally  it[terates 
at  fib  cps.  This  o.scillator  acts 
throiivrh  a  thyratron  [stwer  anqtli- 
tier  to  furnish  [siwer  to  the  syn¬ 
chronous  motor  that  drives  the  ta[ie 
diirintr  [tlavback. 

Seeing  Mogncitc  Tracks 

A  solution  of  very  small  [tart ides 
of  iron,  marketed  as  Vi.si-.Ma»f, 
shows  clearly  the  tracks  recorded  on 
ta|ie  by  siiijrle  or  dual-track  record¬ 
ers.  The  recorded  [ia[M-r  or  [tlastic 
ta|t«'  is  merely  di|i|H-d  into  the  solu¬ 
tion  for  a  few  seconds,  and  allowed 
to  dry  in  air  for  about  a  minute. 
Thief  u.ses  are  for  determinintr  mis- 
alijrnment  of  record-[>layback  and 
era.se  heads,  for  determinintr  if  a 
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fairchlld  tap#  r»cord«r.  fthowin9  how 
U.Skc  carrUr  modulatod  wUh  powor 
lino  (r»quoncy  it  rocordod  ftimulla 
fiROUftly  with  Round  lor  cootroUlnq  play- 
bock  Rpood 


rita<hin<'  M  mukitiK  i>r<)|«T  hpji<l-to- 
tM|M-  oiiitiiat  and  for  arouainK 
iiitiTent  and  curioaity  by  showinK 
th»'  t>Mtt<‘rnH  caused  by  various 
BfMON-h  and  niuAic  aoiiiids,  A  uperial 
Molution  of  •■xtra-finif  jiowt-r  in  avail¬ 
able  for  mirroiwopic  insja-ction  of 
abort  wavelenKthH. 

Eoldod  Ltfio  Microphone 

In  tflevialon,  the  n»‘if-i.-tU>  of 
ki'l'piiiK'  Hie  niirropbone  out  of  the 
pirtiir>‘  nieann  that  it  has  to  la- 
haated  farther  from  the  subject 
than  in  lejfular  broadcast inu.  The 
neeil  to  keep  microphone  shadows 
out  of  the  pii'ture  uv'Kravates  the 
ditlii-ulty  of  ofitaininK  a  satisfactory 
sound  pickup  One  promising  solu¬ 
tion  of  this  problem  is  a  new  K(’A 
microphone  with  a  more  highly  di¬ 
rective  pattern  atid  »freafer  sensi¬ 
tivity  than  exist  at  th«‘  present 
f  ime 

The  new  pickup,  describeti  by 
11.  K.  Olson  at  one  of  the  technical 
sessions,  makes  it  possible  to  use 
Iiickup  dl-tatices  up  to  Id  feel  with 
spcei  h  in  convent iotial  studios.  Fre- 
>|uen.  \  latiy'e  is  .'ill  to  l.'i.llhO  cp*. 
liireitional  elliciency  (enerK.v  re¬ 
sponse  to  random  .sounds)  is  one- 
tiuith. 

The  new  directional  microphone 
employs  two  similar  ribbon-type 
unit-  spaced  Id  inches  .apart,  in 
conpitictioli  with  a  damp«>d  pipe  inO 
itu  hes  Intt).'  tli.it  fortiis  a  I'art  of  the 
compound  acou'tical  termin.ition  at 
the  b.-o  k  of  the  ribbon  and  .also 
serves  a-  the  f rattle  The  |iipe  i> 
foldetl  back  atld  forth  to  keep  the 
over  all  letiyth  of  the  ttiike  down  to 


approximately  a  foot,  as  compared 
to  the  10-foot  length  of  a  prede¬ 
cessor  line  microphone.  Response 
of  the  new  unit  is  attenuated  20  to 
10  db  at  00  detf rees  and  in  the  rear 
hemisphere.  Sensitivity  in  the  di¬ 
rection  of  maximum  response  is 
alKiut  0  db  hiirher  than  for  conven¬ 
tional  hiijh-quality  microphones. 
Total  anjfle  of  rweption  for  one-half 
erieriry  response  is  about  tin  de- 
Vtrees. 

To  eliminate  the  microphone 
boom  problem  in  televi.sion  studios, 
several  of  the  new  microphones  are 
mounted  overhead  in  fixed  posi¬ 
tions.  each  aimed  to  cover  one  por¬ 
tion  of  the  field  of  action.  As  the 
action  chany'es  on  the  set,  an  opera¬ 
tor  at  a  monitorintr  con.sole  switche.s 
to  the  appropriate  microphone, 
.'^lider-t  s  pe  volume  contrnl.s  are 
used  instead  of  rotating  knob.s,  to 
increase  the  speed  of  oju'ration  in 
makinir  snusith  transition  from  one 
microphone  to  the  next. 

TV  Film  Trendv 

Film  features,  shorts  ami  com¬ 
mercial  spots  make  up  a  por¬ 

tion  of  toilav  ’s  scheduled  television 
proy'iams.  .Much  of  this  is  old  stock, 
of  widely  varyinK  quality  because 
of  old  reconlinp  techniques,  non- 
-taudardir.ation  of  eiiualization  anil 
because  much  of  the  film  is  3.')  mm 
to  Hi  mm  reduction.  The  tendency 
is  toward  lii-mm  film  because  of  it.s 
y'reatcr  economy  and  ease  of  stor- 
.ivre  ami  handling.  To  uet  the  most 
out  of  this  film,  according  to  S.  R. 
I’atremio  of  Iiu.Mont,  a  continu¬ 
ously  variable  eijualizer  is  definitely 


Hanqarion*  tip  synchronous  lap*  rocordor.  showinq  90  doqroo  orionlatlon  oi  spoclal 
sync  rocord  and  sync  playback  h»ads  usod  to  placo  60  cycio  powsr  lino  troquoncy 
diroctly  on  laps  al  riqht  anqUs  to  proqroin  maqnotiiatlon.  On  playback,  this  sync 
siqnol  controls  a  varioblo  Iroquoncy  thyrotron  osclllotor  amptUlor  syslom  that  foods 
tho  lopo  drtoo  motor 


Now  multiplo  oorioblo  oroo  sound  track 
lor  16  mm  film,  onnouncod  by  I.  A. 
Mouror.  Inc-  minimiios  distortion  duo 
to  impropor  odluslmont  ol  sconninq 
liqht  boom  in  projector.  Sum  oi  distor 
lions  lor  six  narrow  tracks  is  loss  than 
lor  one  standard  width  bilateral  track 


needed  for  improving  quality  and 
reducing  noise. 

New  and  improved  methods  of 
li)-mtn  recordinir  are  Kivinn  Kreatly 
improved  sound  tracks.  These  in¬ 
clude  improved  noise  reduction  and 
I'ompression  method.s  and  the  lietter 
frequency  response  obtained  with 
new  low-impedance  phototulw's  that 
are  not  responsive  to  infrared. 
Low-frequency  noise  is  reiluced  by 
usinp  an  r-f  oscillator  to  supply 
voltaKC  to  the  exciter  lamp  and  by 
improving  the  mechanical  vibra¬ 
tion-suppressing  mounting  for  the 
lamp. 
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N«w  maqnelic  fluid  mak**  ixidual 
maqnatic  field  vitiblc  when  recorded 
tape  is  dunked  as  shown.  Resulfinq  pat¬ 
tern  appears  after  about  one  minute  of 
dryinq  in  air.  as  on  two  track  recorded 
tape  sample  on  table.  Powder  can  be 

wiped  off  without  damaqinq  tape 

Teletran.scriptions  as  made  off 
the  .sfreen  tiy  DuMont  for  reuse 
later  emitloy  IG-nim  film  with  a 
varial)le-area  *()und  track.  Incom¬ 
ing  sounii  is  separately  recorded 
optically  on  film,  tisinjir  fixed  etjualiz- 
ation  to  achieve  the  proper  record- 
inp  characteristics  and  compensate 
for  loss  of  hijih  freipiencies  in  de¬ 
veloping  and  proce.s.sinK  of  the  film. 
The  developed  sound  nejrative  is 
used  to  make  the  sound  po.sitive 
that  is  comhiiu'd  with  the  picture 
ft>r  the  fin.'il  sound-film  print.  To 
.synchronize  picture  and  sound, 
three  lipht  pulses  are  exposed  to  the 
picture  simultaneously  with  feed  of 
three  sound  huzzc.s  to  the  sound  re¬ 
corder.  The  ‘esultinir  cue  marks 
jiermit  proper  synchronizatiitn 
when  makiiiK  the  fihal  print. 

Separate  recording  of  sound  is 
nece.ssary  because  of  differintr  and 
continually  chanKintr  rwiuirements 
for  optimum  developing  of  exposed 
film  and  exposed  optical  sound 
tracks.  Because  of  the  time  ele¬ 
ment,  however,  newsreels  for  tele¬ 
vision  are  jrenerally  made  with  l>oth 
sound  and  picture  exposed  on  the 
same  film.  As  a  result,  it  is  not  un¬ 
common  to  have  picture  and  sound 
alternately  tro  bad  on  television 
newsreels  because  of  the  com¬ 
promises  re<iuired  in  developinjt  the 
negative. 

Some  makers  of  tv  tran.scriptions 
are  usin^  lip-synchronous  maftnetic 


New  Trac  thadowqroph  umi  4-fool  op¬ 
tical  path  lo  magnify  itylui  point  500 
limot,  using  light  tourco  (A),  condonior 
I«n«  (B),  holder  lor  cartridge  with  etylut 
(C).  enlarging  lent  (D).  mirror  (E)  and 
additional  leniet  and  mirrors  under 
neath  the  ground  qiatt  screen 

tape  recording  to  obtain  a  master 
sound  track  for  protection  in  case 
the  variable-area  optical  track  on 
film  Koes  bad.  The  equipment  pays 
for  itself  in  a  few  months  throtiKh 
-aviny's  in  the  cost  of  film  formerly 
used  fiir  a  protective  master.  Tajte 
masters  are  era.sed  for  re-u.se  as 
soon  as  a  satisfactory  final  souml- 
on-film  print  is  obtained. 

Stylus  Shadowgraph 

.\  lijrht-weiy'ht  console  shadow¬ 
graph  ilesiKned  s|H*cifically  for 
viewinjr  a  stylus  point  magnified 
•MIO  times  was  exhibited  by  Trac  as 
a  (juick  means  of  showing  station 
engineers,  studio  engineers  and 
record  enthusiasts  what  is  happen¬ 
ing  to  a  stylus  point.  With  the  Trac 
Shadowgraph  it  is  possible  to  deter¬ 
mine  precisely  when  a  stylus  needs 
replacement  or  resurfacing  to  pre¬ 
vent  damage  to  a  record  library. 
Likewise,  when  trouble  hits  the  sys¬ 
tem  it  is  possible  immediately  to 
confirm  or  rule  out  the  stylus  as  a 
source  of  difficulty.  The  shaded 
viewing  screen  has  on  it  a  perfect 
reproducing  stylus  curve  as  a 
standard  of  comparison. 

The  shadowgraph  is  supplied 
with  a  holder  for  one  type  of  cart¬ 
ridge,  but  other  holders  can  be  ob¬ 
tained  if  needed.  The  entire  cart¬ 
ridge  with  its  needle  is  placed  in  the 
holder  for  inspection.  Three  knob 
adjustments  move  the  stylus  in 


three  planes  for  focusing  and  fur 
positioning  of  the  shadow  under  the 
perfect  curve.  Two  cross-sectional 
profiles  are  then  quickly  obtained, 
the  holder  being  rotatable  through 
90  degrees.  The  whole  trick  is  done 
with  front-surface  mirrors  and  en¬ 
larging  lenses,  plus  a  condenser  lens 
between  the  projection  lamp  and  the 
stylus. 

Ntw  V-Groov«  Records 

A  demonstration  of  78-rpm  rec¬ 
ords  playing  back  frequencies  up  to 
20,0f)0  cycles,  with  the  tinkle  of  tri¬ 
angles  ringing  loud  and  clear,  at¬ 
tracted  continual  crowds  to  the  ex¬ 
hibit  room  occupied  jointly  by 
Frank  L.  Capps  &  Co.  and  Cook 
Laboratories.  The  new  records  can 
be  played  back  with  either  a  l.O-mil 
or  2..Vmil  railius  stylus. 

The  V-gri>ove  nn'ording  stylus 
has  two  or  more  jadished  facets 
along  the  cutting  edge,  each  micro¬ 
scopically  smjill  (h.l  mil).  Becau.se 
these  facets  are  so  small  and  do  not 
interfere  with  *“ach  other,  they 
allow  the  cutting  stylus  to  trace 
high-freciuency  patterns  while  still 
IMilishing  the  gr«M)ve  walls.  Result¬ 
ing  grooves  are  polished  well 
enough  to  permit  going  up  to  20,- 
iM)0  cps  without  excessive  noise 
moilulation  and  without  objection- 
iible  distortion  of  the  high-pitched 
tones. 

All  steps  in  the  pnaluction  and 
playing  of  20,00()-cycle  records  re¬ 
quire  special  eipiipment.  The  first 
rtHjuirement  is  the  new  miniature 
conden.ser  microi)hone,  which  re¬ 
sponds  well  up  to  20,000  cps  and 
rMjuires  only  a  small  amount  of 
correction.  Feedback  recording  is 
an  indisjiensable  link  in  achieving 
full  dynamic  range  without  exces¬ 
sive  di.stortion.  A  special  cutter 
and  stylus  together  minimize  the 
size  and  weight  of  the  cutting  por¬ 
tion  so  there  is  almost  no  resistance 
to  distortion-free  movement  of  the 
.stylus  as  it  engraves  the  musical 
pattern  in  the  record  groove. 

For  playback,  high-quality  ampli¬ 
fiers  going  up  to  20.000  cps  have 
long  been  available,  but  comparable 
loudspeakers  are  harder  to  fipd.  A 
new  loudspeaker  capable  of  hand¬ 
ling  110  to  20,000  cps  faithfully  is 
needed  in  order  to  reproduce  these 
experimental  records  satisfactorily 
over  their  full  wide  range. — J.M. 
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Bulll  In  20  Inch  dipoU  with  lui*d  tuoinq  stub  ond  •qualti«r.  Foldlnq  llopt 
ot  •nds  incr«o»«  oni«nna  capoctianc*  and  tmprov*  low  band  pickup  about 
20  porront.  SlopUnq  ol  motal  loU  vanot  to  libor  board  qivtt  low  produc 
tton  coftt  alonq  with  roquirod  rlqldlfy 


Built  In  horlionial  loop  antonna  lor  all  twolvo  toUviiion 
channols.  with  oqualUor  notwork  (lowor  riqht).  Pickup 
!•  ••••ntially  omnidiroctlonal.  makinq  orlontation  ol 
cabinot  unnocoMOry 


BUILT-IN  ANTENNAS  for 


By  KURT  SCHLESINGER 


Woforo/u  irtv 


\isi(>ii  tiiin.Hnnlt*Ts  shoulil  have 
aliout  4<»0  times  nuire  jMivvtT  than 
their  autlid  eoutUeriiarts.  Instead, 
they  have  less  power!  As  a  result, 
iiu'idental  siy'iial  atttuuiation  has 
hlore  serious  elfeets  in  television 
than  in  audio  hroadi astinj,'.  More¬ 
over.  tnultipath  and  ydiost',  which 
sometimes  accompany  iinloor  recep¬ 
tion.  do  harm  to  a  pictiire  presenta¬ 
tion.  hut  havt'  not  heen  an  obstacle 
111  audio  rece|)tion. 

In  spite  of  these  dirticulties.  the 
development  of  iiiiliMir  ami  huilt-in 
antennas  is  vvell  under  way,  .since 
it  is  possible  to  cover  about  j  of  the 
total  radius  of  a  station  with  such 
antennas. 


THK  uKt.^vi  .Nl  MHtK  of  Video  an¬ 
tennas  on  our  KHif  tops  brings 
liatk  t;>  mind  the  state  of  the  radio 
about  twenty  .vears  avro.  Since  then, 
eutdiMir  antennas  tor  radio  broad- 
c.i-<t  have  largely  dlsainieared. 

I  lu-  develo|iment  of  railio  n-ceptioii 
went  throuifh  the  >ta>je  id'  indoor 
antenna-  mounti'd  on  top  id'  the  re- 
I  l  ive.  -.  to  It-  tinal  form  ot  the  built- 
in  radio  liaip. 

Will  television  repeal  this  de- 
\eo|iment'.’  (  oiiditiolis  are  not  as 
favorable,  since  television  is  a  form 
of  broad-band  communication,  re- 
iliiininf  about  110  times  more  siy'- 
nal  voltage  to  overcome  the  in¬ 
creased  receiver  noise. 

The  overall  transmission  elli- 
ciency  of  a  television  system  is  thus 
about  110  db  down  as  comiiared  to  a 
similar  audio  briKidcastintt  system. 
To  comi>ensate  for  this  loss,  tele- 


TrtpU  tquar*  loop  tn»lallatlon  in 
•k)Q  conaol*.  On#  loop  la  o  low  inch#a 
abo##  floor  anoth#r  la  und#r  chaaala 
luat  obov#  loudap#<ik#r  and  fh#  third  la 
laat#Q#d  und#r  top  ol  cobin#l.  All  thr## 
loopa  at#  conn#ct#d  m  porall#} 


Scporote  Indoor  Antcnnot 

Indoor  antennas  have  been  avail¬ 
able  for  some  time  in  the  form  of  a 
simple  dipole  with  adjustable 
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riG.  1  M»asured  valuRt  ol  siqnol  att«nuation  at  variout  locollona  In  lhr««  ttory  brick-il**!  building  or*  plotted  h*r«  lor  throo  dilloronl 
IroquoDciot.  CurTOt  drawn  through  oxtromo  limits  and  through  avorago  ol  valuos  on  oach  floor  show  ottonuation  to  bo  oxpononllal 
function  of  hoight.  Tabulatod  valuos  ol  signal  strongth  in  microvolts,  at  right  aro  computod  from  curvos:  shadod  valuos  roprosont  signal 
strongths  considorod  too  low  for  olfoctiv#  rocoption  with  indoor  hall  wav#  dlpol# 

Television  Receivers 


Analy^i?  uf  indoor  aiitriiiia  prohleiu  and  details  of  dipolt's  and  loops  now  iis4‘d. 

Square  sin^le-tiirn  loop  with  simple  Itroad-hand  equalizer  inonnts  easily  inside  eahinets 
and  requires  neither  tuning  nor  orientali<»n.  De^i^n  iMpialions  are  ;'iven 


leriKth,  which  may  be  placed  on  top 
of  the  receiver  and  oriented  for 
maximum  reception.  While  these 
antennas  may  jfive  satisfactory  per¬ 
formance,  their  need  for  adjust¬ 
ment  and  orientation,  their  physi¬ 
cal  size  and  their  null  positions  are 
objectionable. 

Built-in  Loop! 

It  was  soon  found  desirable  to 
have  a  built-in  antenna,  installed 
inside  the  cabinet  and  invisible  to 
the  u.ser.  horizontal  looj)  antenna 
small  enough  to  l)e  built  into  table 
model  as  well  as  console  .sets  has 
been  develop«‘d  and  will  be  described 
in  this  paper.  This  antenna  requires 
no  tuning  and  no  orientation  in 
space.  Instead,  it  is  bi-resonant, 
and  is  desijrned  to  respond  with  a 
bandwidth  of  about  30  me  to  televi¬ 
sion  sijmals  within  the  low  and  hijrh- 
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frequency  bands.  Furthermore, 
this  antenna  is  omnidirectional  in 
the  horizontal  plane,  and  is  inoja-r- 
ative  for  signals  arriving  from  ver¬ 
tical  directions.  The  latter  property 
helps  to  reduce  pickup  by  the  an¬ 
tenna  of  noise  Kenerated  in  the  re¬ 
ceiver,  thus  facilitating  its  oi>era- 
tion  in  weak  fields. 

In  table  mtalels,  one  unit  of  this 
loop  is  installed  in  the  ceilinK  of 
the  cabinet.  In  consoles  a  double¬ 
deck  arrangement  is  u.sed,  with  one 
loop  under  the  top  of  the  cabinet 
and  one  at  the  base  at  lea.st  6  inches 
above  the  floor.  Another  arranjfe- 
ment  employing  three  decks  has  also 
been  u.sed  succe.ssfully,  with  the 
third  loop  in  a  plane  at  least  0 
inches  below  the  re<-eiver  chassis. 

Before  jfoinR  into  details  of  the 
desijfn  and  oi)eration  of  built-in 
antennas,  it  is  well  to  point  out  the 


serious  limitations  under  which 
the.se  antennas  must  o|)erate.  It 
will  be  shown  that  attenuation  uf 
radio  waves  inside  a  buildinK  is  the 
dominant  factor.  It  may  cause 
more  loss  than  can  Ik*  reclaimed  by 
improvements  in  antenna  desiKn.‘ 

Attenuation  in  Building* 

To  Ket  numerical  data,  signal 
strenjrth  was  measured  on  various 
Ibwirs  of  a  three-story  factory  build- 
in>r  of  brick-steel  construction.  The 
results,  plotted  in  Kijf.  1,  show  that 
attenuation  is  an  exponential  func¬ 
tion  of  height,  and  that  it  increa.ses 
rai)idly  from  the  window  side  in¬ 
ward  into  the  buildintr.  The  loss  in 
db  seems  to  be  diret’tly  proportional 
to  the  distance  from  the  rf)of.  No 
marked  difference  in  attenuation 
was  found  l)etween  hijfh  or  low 
channels.  Attenuation  up  to  .'>0  db 
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riG.  2  ComparUon  of  short  tunod  di 
polo  and  holf  wav*  dlpol* 


n):i\  <M-t  .It  at  th**  tlmtr 

a  iMiiliiiii).'  Ilf  this  t\  |>i‘. 

Oft  th*-  ha'is  Ilf  thf  ttii'asui'fil  at- 
tmuatiofi  data.  iiiniiiutiMl  -.ikrii-il 
\olta^r^^s  ar»‘  tahulalcil  lit  Fi).’.  1  I'm' 
(listatii.'s  Ilf  .‘i,  111  aiiil  'Jii  null's  (III 
\ annus  I.'M'ls  within  a  Imililini.'  nf 
this  t.v|if.  Sliaiii'ii  \al  ifs  r('|ii'<"~i-nt 
iiiiiisalili'  si|.'nal>.  Till'  IS  iiriili'i 
till'  a'sumiilnui  that  thi-  r.si'iviT 
usi".  a  half-wavf  ili|nili‘  ii.s  iniFiiu 
anli'ima  ami  hu'  a  miisc  fi/ui-i-  of  in 
dll.  With  .s'li'h  a  r*-iM'iSfr.  sijfnals 
Ilf  2nn  niii'i'iiviilts  will  (fi\i‘  a  (f'sl 
liu'tiir.'  with  in-inTci’iit  inu.se;  .sn 
niiiTiiviilt.s  I'liii'titiiti-s  just  alxiut 
thi-  niininvjni  us.itili-  .sivrnal. 

Sucri‘'.'fiil  imliiiir  rivi-jitiiiii  rr- 
ijuir.'s  iiuTfasiiii;  .dovatinn  with  iii- 
cr.'asiiur  railin'.  Kv.-n  at  small  dis. 
taiii'i's,  hnwt'viT,  rf'Ct'ption  may  In* 
miiliT.'d  im[iiis.silili'  liy  heavy  at- 
tcniiatinn  within  the  huildiny' 
Kurthermnre.  m  !i.siiy  eases  rtvep- 
tniii  tiei'iime-.  useless  b.vaiise  of 
multipath  and  yhost.  Thus,  no 
iTuarantee  ean  la*  attaehed  to  ind.mr 
r«>eeiitiiin  Vayaries  of  profiairat  ion 
rather  than  sm.all  ditTerenees  in 
antenna  eftieiency  are  the  divisive 
faetor. ' 

Skerl  Dipolct 

.■\  eharaeteristie  feature  of  all 
built-in  antennas  is  their  small  .sira*. 
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riG.  3  Equaiiior  circuit  used  wtth  short 
turtod  dipol*  to  broadon  band 


(  iintined  within  cabiiiet.s  of  about 
twii-tiiiit  -i/.e.  the  built-in  antenna 
has  till'  piipper  .si/i-  ot  a  halfwavi 
diimte  fnr  ri'i  I'ptiiin  mi  the  hiyh 
teli'M'inn  iiaiid.  but  is  about  three- 
tii-iiiii'  iiUili'i'i/i'd  mi  the  low  tel«- 
M-mii  band  I'lii'  resultinir  loss  of 
I'tli.  leiii'i  l  aii  be  lai  yely  reclaimed 
li\-  the  U'-e  of  a  tuninir  network  with 
liiyh  'i'lectivit> .  A  dipole  at  the 
low  fri'i|ueniy,  conmvted  to  a  tun- 
iny  stub  of  variable  leiiyth.  with  the 
.‘ton-. dim  load  resi.staiue  tapfied  to 
some  point  alony  the  stub,  is  shown 
in  Fiy.  2A.  The  eipiivalent  lumped 
circuit  ajiiM-ars  in  Fiy.  214.  and  Fiy. 
2C  has  the  load  resistance  eonneeted 
across  the  dipole  after  ste{)-up 
transformation.  The  power  output 
eiiuatimi  can  lx*  used  once  a  yiven 
bandwidth  h  is  selected  by  mean.s  of 
the  tap. 

The  out  [lilt  voltaye  equations 
indicate  that  the  efTeetive  lenyth 
of  a  di[xile  is  increased,  by  tun- 
iny,  lx*yiind  its  physieal  lenyth. 
The  .stretchiny  factor  y/R/ir.hL 
amounts  to  2.'l:l  for  a  broadband 
di|>ole  ■  h  -r  .lit  met  and  increases 
to  almost  4:1  if  the  bandwidth  is 
reduced  to  one  channel  width 
(h  —  t‘i  met.  In  the  latter  case,  a 
2-foot  dipole  arts  like  one  with  an 
S-fcMit  span. 

The  short  dipole  can  now  tie  corm- 


pared  to  a  half-wave  dipole  as  in 
Fig.  21)  to  arrive  at  an  ertkiency 
ratio.  The  example  shows  that  in 
order  to  match  the  half-wave  dipole, 
the  tuniny  network  has  to  have  a 
.selectivity  of  alxiut  0  me  at  channel 
2.  Somewhat  hiyher  bandwidth  can 
be  tolerated  at  the  hiyher  channels 
of  the  low  band. 

In  yenera!,  a  .short  dipole  i.s 
strictly  a  one-channel  proposition 
and  has  to  be  adjusted  from  one 
station  to  the  next.  If  it  is  intended 
to  use  a  liroaii-band  circuit,  the  ef¬ 
ficiency  of  the  short  dipole  drops  to 
about  2  :4  of  the  half-wave.  How¬ 
ever,  this  holds  only  for  the  center 
frequency  of  the  band.  .At  the  ex¬ 
tremes,  tl  *  output  di'iqi'  below  .'ill 
percent  ot  the  standard  of  com[iari- 
son.  Channel  2  will  be  down  more 
than  channel  ti,  since  the  amtilitude 
response  of  this  circuit  is  not  sym¬ 
metrical  around  .enter  frequency. 

Equalixer 

The  broad-hand  network  of  Fiy. 
14.  henceforth  called  tile  equalizer, 
hel|is  to  transform  trianyiilar  re- 
.'•[xinse  into  rectanyular  response. 
•A  short  difiole  is  connected  to  a  stub 


FIG.  4  Broad  band  bl  rotonanl  loop 
Vft*d  at  built  in  t«l*viiion  anttnna 


Ilf  constant  lenyth  which  is  cut  to 
resonate  the  antenna  capacitance  at 
mid-band  or  70  me.  The  load  is  not 
conn.vted  to  this  tuniny  stub  di- 
r«H'tly.  but  rather  throuyh  the 
equalizer  circuit  denoted  as  C,  L,. 
The  lumped  eirciiit  equivalent  of 
the  equalizer  is  the  familiar  double- 
tuned  circuit  with  one-sid.'d  damp- 
iny  by  the  load.  The  mutual  in¬ 
ductance  L,  can  be  adjusted  by  the 


{ 
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tap  along  the  matching  stub  L.. 

The  etjuations  given  in  Fig.  3  are 
for  the  case  of  optimum  flatness. 
They  yield  the  .«hunt  impedance  of 
the  eipializer  which  is  the  ratio  of 
Lx  t',.  Since  the  product  L,  C,  is 
fixed  by  the  tuning  condition,  the 
constants  of  the  equalizer  are 
uniquely  determined. 

The  numerical  example  in  Fig.  3 
compares  the  respon.se  to  that  of  a 
single-tuned  antenna.  The  result 
indicates  that  the  equalizer  causes 
only  a  small  loss  of  signal  output, 
as  demonstrated  in  the  apjH'ndix. 
l*ick-up  outside  the  band  is  very 
much  reduced,  while  the  response 
within  the  pass  band  is  much  more 
uniform  than  for  a  single-tuned 
antenna.  ,An  ecpializer  of  this  type 
has  Ijeen  used  successfully  in  built- 
in  dipoles  and  loops  and  makes  the 
tuning  automatic. 

Loop  Antennot 

In  practical  field  tests  with  broad¬ 
band  dipoles,  the  need  for  orienta¬ 
tion  was  found  objectionable.  While 
perfectly  feasible  with  separate 
antenna  units  mounted  on  top  of  a 
receiver,  it  was  felt  that  a  built-in 
antenna  should  not  have  directional 
characteristics. 

.\mong  omnidirwtional  antennas 
for  horizontal  polarization,  the 
horizontal  loop  is  a  form  of  antenna 
that  \ields  a  circular  pattern  in  the 
horizontal  plane  if  the  perimeter 
of  the  loop  is  smaller  than  the  wave¬ 
length.  When  approaching  this 
limit,  the  loop  comes  into  resonance 
by  standing  waves  along  its  sides, 
Hy  use  of  a  particular  feed  sys¬ 
tem.  it  has  been  possible  to  add 
another  resonant  mode  in  the  low- 
frequency  band. 

Square  Loop 

.4  complete  broad-band  omnidi¬ 
rectional  loop  system  is  shown  in 
Fig.  4.  It  is  a  square  whose  perim¬ 
eter  equals  the  wavelength  on 
channel  13.  Opposite  corners  K  and 
K  of  the  .square  are  connected  by  a 
copper  strip  to  exclude  undesired 
modes  of  operation,  and  the  two  re¬ 
maining  corners  are  fed  through  a 
transmission  line  transposed  at  the 
center.  The  electrical  length  of 
each  center  connector  is  very  closely 
90  degrees  at  channel  13.  At  the 
center  of  the  loop  is  a  6-/ipf  tuning 
capacitor  in  .series  with  an  induct¬ 


ance  which  makes  the  capacitance 
look  about  six  times  larger  than  it 
actually  is,  as  we  approach  the  up¬ 
permost  channels.  The  signal  out¬ 
put  is  taken  from  a  corner  of  the 
loop  through  an  equalizer  network 
like  that  previously  descriljed. 

This  loop  is  capable  of  two  difler- 
ent  types  of  operation.  At  the  high 
band,  legs  .KliC  and  DEF  o.scillate 
as  two  end-fed  half-wave  dipoles 
connected  by  quarter-wave  lines  and 
series  aiding  across  the  load,  with 
zero  voltage  at  the  center  capacitor 
in  the  loop.  .At  the  low  band,  the 
center  capacitor  carries  maximum 
voltage,  the  voltage  at  corners  .4 
and  /)  is  stejiped  down  from  this 
maximum,  and  corners  B  and  C  are 
again  at  zero  voltage.  The  current 
distribution  is  uniform  all  the  way 
from  point  (r  through  the  outside 
rim  back  to  //.  Thus,  we  have  actu¬ 
ally  two  halfloops  in  parallel  across 
the  output  terminals  and  the  load  is 
tapped  ilown  across  the  total  induct¬ 
ance  of  these  sub.sections.  This 
locq)  antenna  is  bi-resonant,  and  the 
peaks  of  response  can  be  made  to 
occur  within  each  of  the  two  tele¬ 
vision  liands. 

Low'Band  Opcrofion 

The  pickup  efliciency  of  a  tele¬ 
vision  loop  as  comi»ared  to  a  dipole 
is  analyzed  in  Fig.  for  low-band 
iqieration.  The  schematic  shows  the 
essential  circuit  elements  at  the  low 
freipiencies.  Here  V  is  the  total 
voltage  iniluced  in  a  continuous 
square  of  the  same  size.  Hy  evolu¬ 
tion  we  arrive  at  a  .simple  e«iuiva- 
lent  circuit  with  transformed  load 
r  across  the  circuit  capacitance, 
from  which  the  equations  for  signal 
power  and  voltage  output  can  be 
immediately  written. 


Spocltol  raiponi*  ol  short  dIpolo  o*«t 
telovUion  channoU  2  through  S  without 
•quallior  (linqU  poaki  and  with  oqual 
uor  (doubla  poakl.  CutToi  aro  luporlm- 
poMd  by  •loctronic  twitch,  and  ropro- 
tont  troltaqot  acrott  conttrt  oi  dlpolot 

The  phase  angle  of  delay  by  the 
passing  wave  is,  fortunately,  much 
larger  at  television  frequencies  than 
in  loops  for  audio  broadcasting.  It 
is  on  the  average  3iJ  degrees  for 
the  low  band  and  over  90  degrees 
for  the  high  band.  .As  a  result,  the 
one-turn  video-k>o|>  is  not  nearly  a.s 
ineflTicient  as  its  counterpart  in  a 
radio  receiver  would  be. 

The  final  eipiation  for  the  output 
from  the  loop  shows  that  relative 
pickup  efficiency  is  40  percent  com¬ 
pared  to  a  half-wave  dipole,  and  fill 
[H-rcent  a.s  compared  to  a  short  di¬ 
pole  of  length  a.  .Measurement.s 
have  largely  confirmed  these  esti¬ 
mates. 

High-Bond  Operation 

On  the*  high  band,  the  video  loop 
antenna  Imomes  remarkably  eflfec- 
tive.’  Here  a  loop  with  quarter- 
wave  legs  approaches  the  jierform- 
ance  of  a  half-wave  dipole  and  has 
a  radiation  resistance  of  the  order 
of  30  ohms  or  more. 

Figure  fi  shows  the  high-band 
response  of  a  loop  antenna  and  illu.s- 
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fIG.  t  Hlqh  bond  poflormonc*  ol  ■•UTluon  loop  os  comporod  to 
dlpoU 


FIG.  7  Hlqh  bond  di/octlTity  pottornt  ol  horuonlol  loop  lot 
Ihrto  dilloront  chonnolt 


Irnti'.'*  th«'  <■11  (ft  of  tlif  nniall 
iiiiiiK'taix'f  /. ..  I’hiH  iixiiii'taiK'f 
.•<«*rv<'«  to  r<'(lii(t‘  thf  imjM‘(laii(<‘ 
a<'ro.-«  th<-  r<Tit«T  imuiiI  and  may  !»• 
nwd  to  .shift  th<‘  (><*ak  of  thi*  r<‘- 
.s|M»nsf  to  any  dfsirfd  fR'tiucMU-y 
within  ttif  hiKh  haiul  Wx  havi* 
lilaci'd  thf  |M-ak  ftlii-ifiify  la-twi-fii 
I'haiinflM  and  10.  I'hf  handwidth 
of  tlif  nysti-m  is  four  <  hann<‘l.s  widf 
ainl  i-an  rfuilily  In-  iiuTfa.sf«l  with 
fijiialir.i-rs  HowfVfr,  this  wa.s  not 
found  ni‘i'fs.sar>  in  practii-f  in  vi<*w 
of  ttif  hinh  I'tfii  ifiH'.v  of  till-  1<M)|)  at 
thosf  frfi|Ui-noifs  For  I'omparison. 
thf  avfray'i-  low-hand  pi'iformaiuf 
IS  al»o  indliati'd  ami  is  ahoiit  ^  of 
thf  pfak  of  thf  hik'h-haiiil  pfrform- 
aiu'f 

I’hf  dll iH't ional  pattfrii  of  th<' 
liHip  IS  shown  III  Fi^'  7  for  i-haniifls 
7.  !•'  and  lit  It  •li’viati's  sonii-what 
from  I'li'i'iilarilv .  hut  not  so  minh 
.ss  to  losf  thf  si|.Mial  at  anv  tini<- 
I'hf  dirfftion  of  maximum  pitkup 
chaiik'i-s  from  oiif  diagonal  to  thi‘ 
othfr  iliav'oiial  as  vvf  pass  throiiy'h 
thf  hand  Ol,  thi’  low  fhaiinfls,  thf 
pattfin  is  niorf  iifarlv  cirfular  hi-- 
raiisf  thf  dimfiisions  of  thf  anti'iina 
art'  mui'h  srnallfr  than  thf  wavi'- 
Kmi.’ih  I'hfsf  data,  takfli  in  frof 
ai>aff,  do  not  fxiludf  thf  jmssihility 
that  ?fio  sijtnal  inav  (H'oiir  insidi- 
hiiilitiiiv’s  diif  to  standing'  wav»‘s 
or  othfr  fiTfvts  of  wa\f  i<r<'pa>ra- 
tion  Nulls  ma>  also  hf  laiisfd  h\ 
antfiiiia  ftfis-t  of  thi-  li‘a<l-in  wirfs 
if  thi'sf  ari‘  tiMi  loiiw’  or  unhalam'fd 
fifi  l n,  allv.  Mowiwfr.  in  ix  tual 
tifid  f xpiTii'iu'f  thf  l<M>p  anti'iina 


was  found  to  Ik-  rfmarkahl>  1  r»s' 
from  dfad  anirU's  and  null  inisitions 

Loop  Antenna  Array* 

In  ord*“r  to  hiaist  thf  ftti,  ifiuy  of 
Ihfsf  small  aiitfiinas,  it  has  hfcii 
foiiml  praitical  to  loniifit  twii  or 
morf  of  thfm  toyo'thfr  to  fffd  a 
i-ommon  loail.  'I'hf  simplfst  way  to 
i-omhim-  ItHip  l•lfm*■nts  is  as  shown 
in  Fijf.  t<. 

Twii  loo|i  flfiiifuts  aif  arraiiK'fd 
in  thf  ffilinjr  ami  bottom  of  a  rf- 
I'fixcr  oahiiift  at  a  distam-f  d  aiiart 
whiih  is  smalli-r  than  a  half-wa\f- 
i<-nyMh  on  all  t  haniifls  Thf  i-oii- 
ms  tion  is  maiif  at  th<‘  shorti-st  jios- 
sihli-  Umy'th  h\  IfiHi-ohm  twin-load 
which  IS  tap()fd  at  thf  conlfr.  .At 
this  point,  output  is  takfli  throiitfi' 
an  fipiali/.i-r  m-twork  ha\iny'  oiif 
additional  imliictaiui-  L  dinstly 
ai  i'oss  Ihi-  looji  conimctor.  This  in- 
iliictam'f  ^•d^l<•fs  tin-  l•l^l•cti\f  coup- 
liny'  cofUicifllt  of  thf  doilhli-  loo|t  to 
thi-  \  aluf  foiiml  for  a  siny'U'  loop,  so 
that  thf  dfsiiisl  hamlwidth  is  not 
fxcf<-<h-d  ami  a  r<‘sultant  loss  of 
sfiisitivity  is  avoided. 

.A  Wfll-dfSiy'nfii  douhlf-disk  Iimij* 
•'f  this  kind  should  y'ivi'  a  powiT 
yain  of  2  1  or  a  signal  boost  of  II 
I«-rcfiit  Voltay'i-  y'ain  avoray'fs  1  1 
for  thf  low  and  hiy'h  chaiiiifls.  aith 
o.  <  asioiial  pi-aks  up  to  1  ♦>  ami  morf. 
Thi'si'  fXii-ss  yrains  arf.diii*  to  stand- 
iny'  wavfs  alony'  thf  conmvtion  to 
thf  ffCfivfr  With  built-in  antcii- 
nas.  such  y'ains  may  oftfii  bo  ii.sfd 
to  advantay'f,  sincf  thi*  short  Ifiiy'th 
of  thf  liiif  fxcluilfs  troubU's  from 


|•<•tlfctions  of  lonjf  ilflay. 

Fiyrurf  K  also  shows  how  thf  (rain 
from  a  doublf-din-k  loop  df|>*-iids  on 
thf  sfiiaration  of  thf  fUmifiits.  F'ull 
|M>Wfr  ytain  is  realizfd  for  a  spaciny' 
of  one-half  diametfr  or  at  least  10 
inches  apart.  This  makes  it  possi¬ 
ble  to  apply  such  double-dwk  hnips 
in  small,  low  table  models.  It  was 
also  found  that  the  limps  can  la* 
installed  ipiite  close  to  a  metal 
chassis  and  do  not  lose  much  of 
thfir  ftticiency  if  the  spacinyr  is  at 
least  7  inctws  from  the  m'arest  con¬ 
tinuous  metal  plate.  This  fi-ature. 
as  well  as  the  relativ*"  fri'tslom  from 
dftiininy'  and,  body  elffsts,  makes 
the  application  of  a  double-deck 
loop  ipiitf  practical. 

Thi-  |M'rformanc»‘  of  the  built-in 
antennas  described  in  this  papiT 
has  bi'fii  tfst«*d  and  comiiarisl  to  a 
standard  half-wave  dipole  in  Fiyr.  0. 
•  •n  th<‘  low  band  thi-  short  dipole 
li'ads  thi'  liMip  by  a  factor  of  2.  as 
was  anticipated  The  efficiency  of 
both  built-in  antennas  falls  some¬ 
what  short  of  the  value  of  till  ami  40 
percent  exiH'cted  by  theory.  The  di- 
(lole  loses  more  by  installation  close 
to  a  metal  chassis  than  the  loop. 

On  the  hiirh  band,  all  of  these 
.intennas  jH'rform  ipiite  well.  The 
'iny'le  loop  matches  the  short  dipole, 
and  the  double-deck  loop  meets  the 
half-wave  dipole  and  even  seems  to 
outperform  it  at  some  of  the  hijrher 
channels. 

Short  dipoles  and  liKip  antennas 
as  used  commercially  in  recent  tele- 
\  ision  receivers  seem  to  he  success- 
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Periormanc*  oi  double  deck  loop  array  detiqnod 
lor  intlallation  above  and  below  chassis 


FIG.  9  Comparative  performance  of  oil  antennos  discussed,  showinq  built  in 
antennos  nearly  equal  to  half  wave  dipole  in  hiqh  band 


ful  in  providinK  satisfactory  recep¬ 
tion  within  the  limits  defined  by 
wave  propaRation  and  outlined  in 
this  paper.  The  safe  averaRe  ranRe 
is  about  10  to  12  miles  in  connection 
with  radiated  transmitter  powers 
of  about  10  kw.  Much  hiRher  dis¬ 
tances  have  been  covered  occasion¬ 
ally.  It  is  hoja'd  that  this  work  on 
built-in  antennas  may  contribute  to 
the  further  Rrowth  of  the  television 
audience  by  relievinR  the  difficulties 
facinR  an  ever  increasinR  numlier 
of  outdcKir  installations.  Since  these 
built-in  antennas  are  inexpensive 
and  automatic  in  op«“ration,  they 
may  lx*  included,  for  optional  use, 
in  receivers  of  almost  any  price 
class.  This  enables  the  .set  owner  to 
do  without  outdoor  antennas  in  a 
larRe  percentaRe  of  instances. 
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Appkndix 

Anolytit  of  Iquoliicr 

Optimum  desiRn  of  the  tuned 
couplinR  network  between  antenna 
and  load  re<iuires  data  about  volt- 
aRe  transmission  throuRh  a  double- 
tuned  system,  not  readily  found  in 
literature.  ReferrinR  to  FiR.  3, 
a.ssume  both  primary  (antenna) 
and  secondary  i  ecpializer)  circuit 
tuned  to  the  same  fre<iuency: 

<\L  I  w,»  (1) 

The  admittance  across  /..  lookinR 
into  the  .secondary  circuit  is 

\  '/k-  (K  +j)  (2) 

This  looks  like  a  resistance  Z’.  R 
shunted  by  a  capacitor  of  e()ual 
reactance.  The  voltaRe  across 
then  is  at  resonance 

**  “  1/  — Tr~  o 

n  uo  ( 1  — 

and  the  output  voltaRe  R,  across  R 
at  mid-band  freipiency  is 

V2  cjo  /.» 

We  now  compute  the  output 

voltaRe  E,  at  the  hiRher  side-band 
frequency  u>,.  The  peak  at  u>,  occurs 
because  of  series  resonance  in  the 
arm  C  ( f,.  : 

a,V’,  -  U)  -  1  (5) 

The  Renerator  voltaRe  e,  now  ap- 

|X‘ars  directly  across  L,.  The  equal¬ 
izer  transforms  this  voltaRe  into 
the  p«*ak  value  E, 


We  now  express  the  couplinR  in-  | 
ductance  by  bandwidth  between 
peaks,  usinR 

6  “  ^7) 

and  combininR  K»i.  7,  5  and  1 

(H) 

This  yields  for  the  mid-band  trans- 


Z.il  ^  hj;) 

2.W-, 


flat 


z. 


'2»6/.,« 


f'.t) 


(4 


IZwbL, 


KquatiiiR  4a  and  for  tlatness  then 
furnishes  the  desired  desiRn'  in-  { 
formation  for  the  equalizer  imjied- 
ance 


I  f  6  /, 

This  equation,  which  is  shown  in 
FiR.  3,  aRrees  with  experience 
within  10  percent. 

A  sinRle  tuned  antenna,  without 
equalizer,  but  with  the  same  band¬ 
width,  would  Rive  the  output 


(10) 


..  R  1 

c-t 

Zt  V2 


(6) 


This  may  be  compared  to  the  volt¬ 
aRe  from  the  e<jualizer,  as  shown  in 
Eq.  4a,  by  dividinR  Eq.  4a  by  Eq. 
10  and  usinR  Eq.  9: 

di)uble-tUDe<l  output  Kt  b /, 

sinRle-lunetl  output  K,  g  2~  (11) 

With  a  bandwidth  of  30  me 
around  a  center  frequency  of  70 
me,  this  factor  is  0.84,  hence  there 
is  only  a  16-percent  loss  of  siRnal 
throuRh  use  of  an  e<|ualizer. 
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INDUSTRIAL  BRAZING 


Copper  9o1d  braxinq  olloy  b«inq  placed 
around  bate  ol  tube  prior  to  braxing 
operation 


Complete  pulie  braiinq  equipment.  Work  coU  primary  i%  elxible  in  upper  lelt  hand 
corner  of  the  photoqraph 


By  J.  L.  REINARTZ 

hUtlUii-utUuuh  l«' 

SoH  t 

IN  Till  M\MKA<T^K^  «if  ultra- 

Ihcfr  aiivf  iHimi'ri>ii:4  lirohlfnin. 
sonii-  of  wliiih  jiro-o-iit  intrixuniK 
to  the  aiiii  pnMliu'- 

tion  cnK'niofr.  Tho  'potilii'  joli  of 
l>r;«/.iiiK'  Joint-  \ aouiini-tivrhf .  whon 
tho  iiart.s  to  ho  loinod  axsiinio  fho 
•<uo  and  dolii.tox  of  a  watoh  and  tho 
I•ra7ln^’  noi't  ho  liorio  aftor  tho 
Watoh  i'  a-'omhlod.  pro-iont-  saoh  a 
prohloin 

I'his  -ol  •  of  loh  Was  oonfrontod 
III  till-  a  -itiihh  of  tho  Kimao 
I\I.Vi\  nnf  lah<  Ordinary  moth- 
isl'  ol  hoatino  till'  joint  l)otwoon 
tho  aiiodo  a-.-omldi  and  tho  jtrid- 
oatlnxlo  a--(tnl'lv  to  hrtuinir 
tonipoiatiuo  laiisod  d.imavto  to 
othor  motai  to  pla"  -oais  within 
tlio  tiiho  of  tiio  yrid  ami  oathodo 
striiotiiro-  ii\  iii'at  oondin-tion.  and. 
if  tho  i'l.i/o  woro  jiorformod  in  air. 


rosiiltod  in  oytoii.sivo  ilainaKo  from 
oxidation. 

It  wa.s  found  that  imlsinjr  tooh- 
iii(|iio.s  list'll  in  radar  transniittor.s 
iliiriiiif  tho  war  could  ho  ajiplied 
-uoi'ossfully  to  fho  hra/inir  proi'oss 
to  proviiio  a  -ystom  of  short-timo 
induction  ho.itinjr  hy  which  tho 
l>arts  coulil  ho  joined.  Knormous 
po.ik  jiowor  \aliio.s  aro  ohtainahlo 
whon  tho  pal.-o-  aro  .short.  .-Vnothor 
.iil\anlayo  i-  a  coiisi.loratdo  con- 
tion-ation  i>f  tho  si/o  of  tho  o<iuip- 
mont.  which  allow-  a  la-kilowatt 
lailar-pulso  typ»>  oloc’ronii'  hrar.or 
to  ho  hoii'od  in  a  c.-ihmot  21  hy  ttO 
•iml  all  im  hos  hijrh. 

I'ho  proldom  ilo-critioil  may  ho 
mot  o  -owhoro  in  industry,  ami  por- 
(i.ips  m.i\'  ho  -ol\od  in  a  -imilar 
ni.iiinor  throiijjh  tho  ap|ilication  of 
iml-o  hrar.my'  hy  induction  hoafinjr. 
Kloctronic  juilso  hra/.injr  differs 
fnim  normal  hi^h-fri'iiuoncy  intluc- 
tii>n  hoatiny  oiilv  in  tho  aj'plication 
i>f  a  .yro.itt'r  jioak  power  to  tho  work 
ft'r  ;i  short  time  duration,  thorohy 


Lookinq  down  inlo  tpecial  Ilux  conon 

Iratlon  coil  during  braxinq  cycU 

roduciny  thermal  conduction  of 
heat  to  other  jiarts  of  tho  work. 

t 

General  Considerations 

liidiu.ion  hoatiny  is  caii.-od  hy 
iiiducisl  ciirront.s  of  yroat  mayni- 
tudo  that  flow  around  closed  iiath.s 
in  tho  Work.  Whon  a  material  is 
idacod  in  a  varyiny  oloctro-may- 
notic  tiold  within  a  coil  throuyh 
which  altornatiny  current  is  llow- 
iny.  eddy  currents  aro  yonoratod 
ami  tho  hoatiny  of  tho  work  is  tho 
ro-ult  of  tho  /  li  losses  in  tho  work. 
The  induced  current  travels  a  jiath 
of  lowest  imiiodanco;  therefore  the 
current  density  is  yreater  near  the 
surface  than  at  any  other  point  and 
decreases  exjionont ially  toward  tho 
cinier  of  tho  Work. 

If  other  factors  aro  hold  con-tanf. 
tho  boat  yonoratod  hy  induction  will 
depend  u|ion  the  resistivity  of  the 
work.  Materials  of  low  resistivity 
ire  more  ditfu-ult  to  heat  than  those 
of  liiyh  resistivity.  Many  apidica- 
tions  of  induction  hoatiny  are  possi- 
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by  PULSE  TECHNIQUES 

Lxtrenielv  lu*:h  values  of  peak  r-f  power  are  applied  in  short-duration  pulses  to  reduce 
heating  hv  thermal  conduction  of  parts  adjacent  to  or  near  joint  hein<;  hrazed.  System 
developed  for  tube  manufacture  ha>«  interest  iii"  possibilities  for  other  applications 


ble  and  practicable,  such  as  solder¬ 
ing.  meltinK’  ferrous  and  non-fer¬ 
rous  metals.  annealinK  or  hardening 
a  controllable  area,  heatinif  for 
forjfinjf.  and  many  other  applica¬ 
tions  where  If  is  not  practicable  to 
apply  heat  by  a  tlame  as  in  such 
cases  when  the  lenjrth  of  time  of 
such  a  tlame  application  results  in 
the  conduction  of  heat  to  parts  from 
which  heat  must  lie  excliulwl  or 
where  oxidation  must  lie  prevented 
or  the  work  must  l»e  treated  in  a 
special  atmosphere. 

The  isjuipment  developed  for  the 
tulH*-braziny'  job  supplies  approxi¬ 
mately  1.')  kilowatts  of  power  at  400 
kilocycles  for  0.‘i  second.  In  this 
fraction  of  a  second  sutlicient  heat 
is  developed  by  induced  current 
tlowinjr  through  the  metal  parts  in 
the  desired  reyion  to  heat  them  to 
temperatures  hijzh  enouy'h  to  melt 
the  braziny  alloy  by  conducted  and 
radiated  heat.  The  alloy  melts  and 
flows  smot)thly  o\er  the  metal  sur¬ 
faces  beiny  joined;  also,  it  is  drawn 
by  capillary  attraction  into  the 
-Space  between  the  close-tittiny 
sleeves  which  are  brazed  toyether. 

This  pul-e  braziny  is  performed 
in  a  hydroyen  atmosphere,  which 
not  only  helps  to  cool  the  work  after 
braziny,  but  keeps  the  metal  sur¬ 
faces  clean,  reduces  any  oxide  as 
the  work  heats  and  therefore  per¬ 
mits  the  alloy  to  wet  the  metal  sur¬ 
faces  and  flow  I  leanly  so  that  no 
\t‘stiye  of  unbrazi'd  surface  is  left, 
thus  renderiny  the  brazed  joint 
vacuum-tiyht.  The  temperatures 
attained  easily  melt  the  yold-copper 
alloy  which  reipiires  more  than  900 
r  (  l.HiM)  F)  for  optimum  braziny 
results.  .Ml  this  takes  place  in  the 
reyion  of  the  braze,  and  the  import¬ 
ant  feature  is  that  the  nearby  ylass 
seal  is  not  injured,  thouyh  the  ylass 
is  approximately  ^  inch  from  the 


■ctui  nil  HIliUTlIiJ 


hiyh-temperature  area.  The  short 
periods  of  time  reijuired  lend  them¬ 
selves  readily  to  factory  assembly¬ 
line  conditions. 

The  FIuk  Concentrator 

The  electrical  priciples  involved 
in  the  tlux-concentrator  coil  are  de¬ 
rived  from  the  fact  that  at  the  fre¬ 
quencies  u.sed  in  induction  heatiny, 
practically  only  surface  currents 
exist.  We  could  place  a  solid  copper 
bar  within  a  multi-turn  primary 
coil  and  find  that  the  current  con¬ 
centration  is  in  the  outer  .section, 
while  the  maynetic  Hux  concentra¬ 
tion  is  in  the  space  between  the 
multi-turn  primary  coil  and  the  cop¬ 
per  bar.  If  we  now  drill  a  hole 
lenythwise  throuyh  the  copper  bar 
we  would  find  no  appreciable  chanye 
from  the  first  condition  of  current 
and  maynetic  flux  concentration  and 
little  if  any  maynetic  flux  would  be 
found  in  thi  space  of  the  holt  in  the 
copper  bar.  The  copper  bar  now 
is.  in  etTect,  a  thick  copjier  cylinder 
effectively  actiny  to  prevent  any 
flux  transfer. 

If,  however,  we  cut  a  slit  lenyth¬ 
wise  throuyh  this  thick  copper 
cylinder,  the  situation  is  radically 
chanyed;  and  we  will  find  a  yreat 
concentration  of  maynetic  flux 
within  the  inner  space.  There  will 
also  be  a  concentrated  current  flow 
in  the  inner  cylinder  wall  as  the 
result  of  the  slit  which  chanyes  the 


cop|H*r  cylinder  from  a  closed  sinyle- 
turn  to  an  open  sinyle-turn,  also 
allowiny  the  currents  which  previ¬ 
ously  circulated  only  near  the  outer 
circumference  of  the  copiier  cylin¬ 
der  to  circulate  in  the  inner  circle 
by  virtue  of  the  lenythwise  slit.  It 
is  this  current  and  maynetic  flux 
concentration  that  we  make  use  of 
in  the  pulse  braziny  of  the  sleeves 
in  the  4Xiri()A.  Any  excess  metal 
may  be  milled  away,  leaviny  the 
inner  douyhnut  and  the  outer 
cylinder  wall. 

This  whole  as.sembly,  called  the 
flux-<'oncentrator,  is  inserted  within 
the  multi-turn  primary  coil  allow¬ 
iny  a  bell  jar  (which  also  serves  as 
an  insulator)  to  be  placed  clo.sed 
end  up  between  the  multi-turn 
primary  coil  and  the  sinyle-turn 
flux-concentrator  coil,  and  a  hydro¬ 
yen  atmosphere  to  Ik'  maintained 
in  the  bell  jar. 

The  eneryy  available  from  the 
multi-turn  primary  coil  is  trans¬ 
ferred  to  the  flux-concentrator  coil 
and  from  there  to  the  work  placed 
within  the  flux-concentrator  coil,  by 
induction.  The  whole  may  be  con¬ 
sidered  as  a  step-dowm  trans¬ 
former;  and  if  the  primary  coil  con- 


Table  I  —  Specific  Heat  of  Mate¬ 
rials  for  Calculating  Pulse  Power 
Required 


Miiniiniim .  0.211 

ItrHHH  . 0.092 

f’opper  .  0  0921 

Mold . 0  0312 

lo.n  .  0.107 

luMid .  0  0.306 

.Nickel .  O.lO.'i 

Silver .  0.0.36 

Tin .  0  O', 11 

Zinc .  0  cm 
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niatK  of  ton  tiirii.t  un<t  has  HKI 
amjMTe.t  of  ciirront  Huwiti>r  throiitrh 
It,  thou  l.tMR)  am|H‘r(‘!4  will  Mow 
through  the  one-turn  tliix-eoni-en- 
trutor  coil  and  the  work  within  it, 
providing  the  magnetic  cmiplinK  in 
thiH  radio-freipieiu  y  traii!<fornier  i< 
perfei't. 

The  necessity  for  muintatninK 
■'Pace  In'tween  the  coils  and  the 
work  to  prevent  short-circuitinv 
reduces  the  magnetic  coupling  and 
conse<|uentl>  the  jMiwer  transfer 
ellii'iencv,  so  that  it  would  he  weii 
to  use  a  .'>lt-(M'rcent  (Mtuer  traiisfei 
tiirure  for  each  of  the  several  cur¬ 
rent  transformation  iniints.  The 
tlux-concent rator  coil  allows  all  the 
reipiired  induced  ener»r\  to  he  con¬ 
centrated  in  small  or  larjfe  func¬ 
tional  areas,  as  d)‘termined  hy  the 
positionint;  td  the  -work  and  the 
extent  to  which  it  is  inserted  into 
the  inner  circle  of  the  douy'hniit. 

Calculation  ol  Rower 

The  amount  of  power  neiessar.v 
to  raise  a  K'iven  material  to  some 
hipher  tenuM-rature  in  a  definite 
tinii'  IS 

II  -  .sir  (A  7 

wher«‘  II  total  heat  delivered  in 
Ht'.i,  .S'  sjHs  ilii  heat  ot  the  mate¬ 
rial  I  see  Tahle  1),  If  vveiy'ht  of 
the  material  in  pounds,  and  AT  = 
t«-mjH'raturi-  chany'e  in  dejrrees 
Fahrenheit. 

The  rate  of  he.atini;  in  Htu  per 
minute  is  iriven  hy  11  t  ."SlfAr  t 
where  f  is  the  heatiiiK  time  in  min¬ 
utes  The  jmwer  rrsjuiretl  for  a 


jfiveii  amount  of  material  to  he 
heated  in  a  .sptsilic  time  is 


Therefore,  if  we  take  a  rillK  .sec¬ 
tion  of  the  hraze  on  the  dXl.uOA  of 
ik-inch  depth  and  compute  weiRhl 
in  pounds,  and  apply  the  formula 
Kiven  alatve  to  ascertain  the  power 
reiiuiri'ment  if  the  material  in¬ 
volved  must  he  raised  2,."»0ll  F,  then 
/•  I  17.li  11.12  X  0.(M)2f. 

2..')(l(l)  itl.(ill.u)  w  hich  is  2.52  kw 
ie(|uired  at  the  Kovar  riiiR.  A.ssum- 
iiij.'  .50-peri  »-nt  etliciency  transfer 
throuifh  air.  .5. <1-1  kw  is  rtspiired  at 
the  Ilux-concentrator,  10. US  kw  at 
the  piimarv  of  the  r-f  circuit,  and. 
assumimr  70-iH‘rcent  tube  etliciency. 
the  input  to  the  tubes  must  lie  1  1.4 
kw 

The  duration  of  the  pulse-  is  con¬ 
trolled  by  the  settinvr  of  the  time- 
delav  lelavs  tih'  and  lih\  shown  in 
the  circuit  diavrram;  these  can  Ire 
adjusted  from  :$  minutes  down  to 
2  10  second  or  less,  and  can  ener- 
jfizi-  IIH,  for  that  |H>riod  of  time. 
In  turn,  lit',  tires  the  KY21.\  thy- 
ratrons  which  allow  plate  power  to 
tlow  to  the  two  d.'rOTL's  only  for 
the  pre-set  time  mentioned  above. 

Calculation  ol  Componenti 

The  eliH-trical  values  of  the  capac¬ 
itance  and  the  inductance  required 
in  such  a  raditvfrtsjuency  circuit 
can  Ire  computed  (juite  readily.  We 
know  that  the  frtHjuency  should  be 
about  0.-1  me.  In  a  self-oscillatinp 
circuit  the  volt-amfiere  to  watt  ratio 


(or  Q)  in  the  oscillatory  circuit 
should  he  10  t<i  1.  therefore  the 
capacitance  would  Ire 

:»i<i  X  (7  X  /( 

/  X  F( 

w  here  ('  is  in  wif,  /,  is  the  plate  cur¬ 
rent  in  ma,  /  the  frequency  in  me, 
k\  the  plate  voltarre  applied  to 
tulres,  and  the  volt-amirere  to 
watt  ratio. 

Then  /-  in  ahenrys  may  U*  found 
by 


For  a  1.5-kw  input  llash  hrazer  usinjr 
a  plate  voltage  of  5.000  volts  we  re¬ 
quire  a  3,000-milliamiH're  plate  cur¬ 
rent.  Therefore,  in  this  ca.se,  C  is 
4,500  ii'^if  (  10,000-volt  rating)  and 
L  is  35  ahenrys.  This  value  of  in¬ 
ductance  can  he  obtained  with  25 
turns  in  a  coil  7  inches  in  diameter 
and  14  inches  lonj;  spaced  about  2 
turns  per  inch  usitiR  i-inch  o.d. 
copper  tuhinir. 

The  .schematic  circuit  is  shown 
in  Fitf.  1. 

Choice  ol  Tube* 

The  choice  of  tula's  is  dictated  by 
the  pulse  rati  UK  of  the  tube  when 
the  on-to-off  ratio  is  small.  In  the 
pul.se  hrazinif  of  small  parts  as  in 
this  ca.se  where  15  kilowatts  input 
is  sufficient,  and  where  the  time  on 
is  0.3  sr'cond  and  time  off  is  30 
.seconds  or  more,  two  4."r0TI,  tulres 
are  a  k'oihI  choice.  These  two  tubes 
are  jtihmI  for  the  5.000  volts  plate 
voltarre  and  the  3-ampere  plate  cur¬ 
rent  required  in  the  1  100  duty- 
cycle  service  mentioned  abov*',  nor 
diH's  this  place  any  strain  on  these 
fulx's  beyond  that  which  they  an- 
normally  capable  of  handlintr.  The 
amount  of  power  supplied  to  the 
work  for  any  jriven  period  of  time 
is  controllable  by  the  tapped  trans¬ 
former  T,  and  can  be  varied  over 
a  wide  ranyre.  not  exceedinK,  how¬ 
ever.  a  maximum  plate  input  to  the 
tula's  of  11  kw  for  a  pulse  of  2- 
second  iluration  or  45  kw  for  a 
pulse  of  i-.second  duration,  repeated 
once  every  5  .seconds.  Where  more 
power  input  than  the  maximum 
Riven  above  i.s  needed,  four  such 
tula's  may  la'  connected  in  p.'irallel 
or  lartrer  tubes  may  be  used  as  re¬ 
quired.  due  consideration  beinjf 
Riven  to  the  associated  transform¬ 
ers  and  other  equipment. 


January,  1950  —  ELECTRONICS 


I 


I 


Airways 
VHF  Communications  Receiver 


iWi*NA  KiUfut  <'ofn|Nii« 
Cfdar  Knput9,  /ouu 


USK  OK  nU’:yl  from  108  to 

130  mi'Kacycles  for  air-to- 
ground  communiiations  and  aero¬ 
nautical  navigation  has  exjianded 
rapidly  since  the  end  of  the  war. 

The  ailvantages  which  have  won 
vhf  wide  acceptance  in  the  aviation 
field  include  the  increa.sed  number 
of  channels  available,  freedom  from 
atmospheric  noise  which  in  turn 
permits  the  use  of  simple  yet 
effective  receiver  carrier-operated 
squelch  circuits,  relatively  low 
transmitter  power  output  require¬ 
ments,  and  the  u.st  of  small  airborne 
antennas  of  low  aerodynamic  drag 
and  relatively  constant  impedance 
over  the  freipiency  range. 

To  implement  the  changeover 
from  medium  high  frequencies  to 
vhf  for  such  functions  as  Federal 
Airways  enroiite  communications 
and  airport  trartk  control  in  accord¬ 
ance  with  the  recommendations  of 
the  Radio  Technical  Commission  for 
Aeronautics  RT(’.-\),  the  Civil 
Aeronautics  Administration  has  re¬ 
cently  priK'ured  a  large  number  of 
single-<-hannel  vhf  fixed-tuned 
ground  station  receivers  (C.\.\ 
Tyt>e  KITJ  I  specially  designed  and 
manufactured  to  its  specifications. 

The  equijiment  specifications  re¬ 
flect  the  wide  experience  of  CA.A 
engin«*t*rs  in  this  field;  in  addition 
to  the  usual  reiiuirements  regard¬ 
ing  sensitivity,  selectivity,  fre¬ 
quency  stability  and  rej«*ction  of 
spurious  responses,  high  standards 
of  performance  with  re.spint  to 
cross-modulation,  desensitization 
due  to  strong  off-frequency  signals 
and  rej-vtion  of  the  effects  of  pul.se- 
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FIG.  1  — Arranqpmpnt  o<  ttaqpt  and  Irpqupncip*  In  th«  vhl  lUpd-tuupd  r«cptv«r 


Two  vhf  lixod  froquoncy  rocoivors  (qray  panol  unfit)  In  oporolion  ot  Iowa  City. 
Iowa,  CAA  tlatlon 
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1>|M-  f«-l  •  lit  f  well-  .Slifflti**!!. 

iiilual  iM-rfiirmaiu'e 
s|M-,  iticatiori.o,  a  niinilaT  <if  roiiuire- 
ijifiit.t  CKViTinv  th«-  phy.^ual  lontiy'- 
iiratitm  (if  th**  <'i|iii|inu-iit,  Kini|ilicity 
of  tuiiini;  and  aliy'iunciit  imu  •■diirc.s 
and  ipiality  of  coiniioncnts  and  con- 
1 1  r  (ic  t  i  on  were  n  i  ficd . 


A  liliK'k  diayiani  of  the  |■^•»•('l\^•r 
i>  tthovvii  in  Kiy.  1.  The  doublc- 
convcrHion  tuiicrhctcrodync  ciriMiit 
wat  s«*l«vt*'d  111  pi'cfcrciici-  to  llic 
!*iiiyU--coii\i*ritioii  ;\iic.  Tin'  hijfh 

lir^f  iiitcrriicdiatc  froiiiicncy  pcr- 
mit.t  a  fiiy'h  dcyrcc  of  imak'c  rejec¬ 
tion  1  a|itiroxiniali>lv  inn  dli'  to  Ih- 
olitained  \sifh  .i  'iiinle-.ttaye  r-f 
aiiiidifler. 

r>e  of  a  relatiNelv  low  <01011(1  in- 
ternii'diate  fietjueiitv  iierniits  oli- 
talllillii  the  re(|iiired  selectivity 
thi'oiiirh  U'O  of  a  two-staye  atll|ili- 
ller  eniplov  Illy  Olllv  three  do.dile- 
tiiiied  traiisfornii’i't  and  al<o  coii- 
trihiites  apprecialilv  to  the  overall 
freipieiicy  -taldlitv  t'f  the  receiver. 
It  has  been  found  that  even  with 
verv  carefiil  i  oinpensation  of  the 
latt  j-f  ciitiiit-,  the  tenipi'ratiire 
tirift  of  thi<  'I'ttioii  laii  coiitrihiite 
a'  much  to  the  overall  fretpieiicv 
diift  of  a  hiyh-'taldlitv  vhf  receiver 
a-  d.i  variations  m  i  rvsfal  oscillator 
fitspieiicv.  I'he  ii'O  of  a  low  final 
inlermeiliati  frenaeiicv  is  therefore 
adv  antayeoii- 

•Mthoiiyh  tlouide-v'onv (*rsion  svs- 
feitis  are  iisiiallv  reyarded  a.s  t)oin(r 
nitire  susceptible  to  <i»urioi|s  re- 
tponsc  troubles  than  sinyle-con- 
v«*rsion  circuits,  careful  seli'ction  of 


crystal  and  interniediate  frenueii- 
cies  and  prov  ision  of  a'leijuate  selec¬ 
tivity  111  the  r-f,  i-f  and  frequency- 
multiplier  circuits  has  re.sulted  in 
obtaining  better  than  t<t>  dwibels 
attenuation  of  all  spurious  re¬ 
sponses  includiny  imaye  and  i-f 
responses.  . 

The  r-f  •  amplifier  staye  coiisist.s 
of  a  siiiyle  pentode  o|M'ratitiy  in 
conjutiction  with  three  capacitor- 
tiiiied  circuits  employiny  miniature 
air-dielect  ri(-  variable  i  apacitors. 
Kemovable  yrooved  pins  are  in- 
■-erted  in  holes  in  each  capacitor 
shaft  to  provide  dial  pointers  and 
rotation  stops. 

To  achieve  a  hiyh  . . .  selec¬ 

tivity  ill  the  input  circuit  for  re(lur- 
lioii  of  cross-modulation  and  deseii- 
sitizatioii  eilects,  this  circuit  is  op¬ 
erated  with  relatively  loose  coupliiiy 
both  to  the  'inyle-turii  antenna 
coupliiiy  link  and  to  the  yrid  of  the 
r-f  amp  ifier  tube.  The  hiyh  oper- 
atiny  tf  of  the  input  tuned  liri  :i’ 
makes  it  possible  to  operate  several 
rei-eivers  from  a  common  antenna, 
the  iiip  it  coiipliry  links  of  the  re¬ 
ceivers  lieiny  o  leiated  in  series 
iisiny  coiiiie.'tiny  cables  a|>pro\i- 
niately  oiie-ha'*'  waveleiiyth  lony. 
Tests  made  with  several  multiiile- 
receiver  s\ stems  tvpical  of  control 
towel  iiistallat ;i'n<  indicated  viT'- 
litt'e  loss  of  sensitivity  with  up  to 
five  receivers  beiny  ot'C'-ated  with 
friMiuencv  separation  as  low  as  200 
kilo  vcles. 

The  first  freqtieni'v  conversion 
takes  jilace  in  a  pentode  mixer  ojM'r- 
atiny  with  yrid  injection.  Tp  ob¬ 
tain  (iptimiim  conversii'n  yain  and 


iioi.se  fiyure,  thi.s  tube  i.s  operated 
at  relatively  low  plate  and  screen 
voltayes,  apjiroximately  5U  and  30 
volts  re.spectively.  The  injection 
siynal  is  obtained  from  a  crystal 
o.scillator-f reipiency  multiplier  sys- 
ttui  consistiiiy  of  an  oscillator-quad- 
rupler  and  a  second  quadrupler. 

The  crystal  unit  is  a  hermetically 
sealed  fundamental  mode  unit  of 
the  t'K-lH  I'  style  operatiiiy  with¬ 
out  temperature  cotitrol.’  Crystal 
oscillator  freqtuuicy  i.s  held  to  0.(i(l.5 
percent  over  the  raiiye  in  ('  to 
•  on  Two  capacitor-tuned  cir¬ 

cuits  are  employed  at  output  fre- 
■  luetiey  to  provide  a  hiyh  deyr(‘e  of 
rejection  to  siynals  of  uiidesired 
crystal  harmonic  fre<|uencies. 

The  output  of  the  first  mixer  cir¬ 
cuit  is  coupled  to  a  sinyle-staye  first 
I-f  ani|ililier  emidoyiny  a  pentode 
and  two  double-tuned  t ransformer.s 
operat iny  at  1'<.3  meyacycles.  The 
-e.-orid  frequeiii v  Conversion  takes 
place  ill  an  oscillator-second  mixer 
circuit  which  ii-es  a  double  triodi*. 
The  crystal  oscillator  circuit  oper¬ 
ates  at  7.0.U  nieyacyc'es;  the  sivond 
harmonic  of  this  frequency  is  mixed 
with  the  lS.3-meyacycle  siynal  to 
jiroihice  the  3.2-ni<'  second  inter- 
meiliate  siynal  which  is  amplified  in 
a  twd-stai'e  anijilifier.  Three  double- 
tuned  transformers  operatiny  at 
-liylitly  les.;  than  critii-al  eou|iliny 
provide  the  desired  selectivity  char- 
ai-teristics.  .\  convu'titional  diode 
detivfor  circuit  N  us(>d. 

To  ai'hieve  a  hiyh  deyree  of  re- 
lection  of  impiilse-tvpe  noise  with 
reyard  to  its  etfects  on  receiver  de- 
sensjtization  and  squelch  operation 
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Loyout  of  tfaqet  ol  th»  double  suptrhtttrodyn*  r*c*lv*r 


as  well  as  audio  output,  the  speeial 
noise  limiter  circuit  shown  in  Fiji.  2 
was  developed. 

Noiie  Limiter 

In  addition  to  the  conventional 
series  diode  automatic  noi.se  limiter, 
a  shunt  dio<le  limiter  is  employed 
to  reduce  the  elTects  of  noise  im¬ 
pulses  on  the  avc  and  .siiuelch  cir¬ 
cuits.  This  diode  is  biased  to  about 
—  15  volts  and  presents  a  low-im¬ 
pedance  path ■ to  ground  to  any 
noise  impulses  exceeding  100  per¬ 
cent  upward  modulation.  This  pre¬ 
vents  the  a]>plit'ation  to  the  avc 
detector  of  stronp’  impul.ses  which 
normally  desensitize  the  receiver 
by  jfeneratinjr  undesired  avc  volt- 
age.  Since  the  avc  circuit  also 
controls  the  .scpielch  circuit,  unde¬ 
sired  openinjr  of  the  .squelch  in  the 
presence  of  noise  is  also  materially 
reduced. 

The  autlio  noise  remaining  in  the 
output  of  the  series  dio«le  limiter  is 
reduced  further  by  coupling  a  noise 
sipmal  of  opposite  polarity  in  series 
with  the  output  circuit  of  the 
limiter.  This  noi.'e  sipmal  is  ile- 
veloi.K“d  in  an  infinite-impedance 
ty|M*  detector  which  is  biased  so 
that  sip'nals  of  normal  miKlulation 
are  not  detected. 

The  noise  outiHit  of  the  receiver 
is  ai>proximately  2(»  decilads  lielow 
normal  output  at  .‘lo-jH>rcent  miKlu¬ 
lation  when  tested  accordinsr  to  the 
specified  method.  The  method 
calls  for  the  ap|iliration  of  10-micro- 
'c  ond  r-f  pulses  at  1.000  pul.ses  pi-r 
second  with  amplitude  up  to  1,0 
Voir  superimposed  on  a  loO-micro¬ 


volt  unmodulated  carrier.  The  use 
of  the  noise-balancinK  circuit  re- 
sult.s  in  an  improvement  of  about  M 
d»*cibcls  over  the  performance  of 
the  series  diode  limiter  alone  under 
conditions  of  this  test. 

Automatic  Gain  Cantral 

The  avc  detector-amplifier  circuit 
shown  in  Kiu.  2  develops  a  delayed 
and  amplified  jrain  control  voltav'e. 
In  this  circuit  one  diode  section 
operates  as  a  detector  circuit,  the 
d-c  output  of  which  is  applied  to  the 
V'rid  of  the  triode  section  which 
operates  as  a  cathode-loailed  voltage 
amplifier.  The  output  voltage  is 
coupled  to  the  avc  time  constant 
circuit  through  the  .s«*cond  diode 
section. 

With  no  carrier  applied  to  the 
receiver,  about  50  volts  positive  ap- 
I»e;irs  on  the  cathiwle;  this  voltage 
is  not  applied  to  the  avc  line  becau.se 
of  the  utiidiriH-tional  characteristic 
of  the  output  diode.  When  a  signal 
developing  approxim.ately  8  volts 
.'iiidio  detector  bias  is  applied,  the 
conduction  of  the  triode  circuit  is 
cut  off  sufficiently  to  firiMluce  a  neg¬ 
ative  cathiwle  voltage  which  appears 
on  the  avc  line  and  increases  with 
increa.'ing  signal  level.  The  1, Odd- 
ohm  cathode  resistor  provides  d-i- 
degeneration  which  improves  the 
stability  of  the  circuit  and  renders 
it  less  sensitive  to  variations  in 
tube  characteristics. 

.\n  amplified  d-c  control  voltage 
for  operation  of  the  carrier-ojier- 
ated  ,s<|uelch  re'ay  tulre  is  also  sup¬ 
plied  by  this  circuit.  Since  this 
voltage  is  not  affected  by  the  avc 


time  constant  circuit,  virtually 
instantaneous  operation  of  the 
.squelch  relay  is  obtained. 

B(>cause  of  the  amplification  of 
the  control  signal,  the  squelch  cir¬ 
cuit  completely  opens  or  closes  with 
less  than  20-percent  change  in  input 
signal.  This  permits  the  squelch- 
o|)ening  threshold  of  the  receiver, 
as  determined  by  the  .setting  of  the 
r-f  gain  control,  to  be  set  only 
slightly  higher  than  the  ambient 
electrical  noise  level  of  the  receiver 
location.  In  addition  to  the  con¬ 
tacts  required  for  audio  silencing, 
the  relay  is  provided  with  contacts 
for  o|>eration  of  a  panel  lamp  and 
external  apparatus. 

A-F  Stage!  | 

The  audio  amplifier  circuits  are  1 
conventional  resistance-capacitance 
and  transformer-coupled  circuits. 

A  low  pass  pi-section  filter  attenu¬ 
ates  all  frequencies  above  the 
normal  communications  range. 

Two  audio  output  amplifiers  are 
provided,  one  has  low-level  output 
for  operation  with  600-ohm  tele¬ 
phone  lines,  and  the  other  provides 
up  to  one  .watt  for  op<‘ration  of 
loudspeaker  circuits. 

The  main  output  amplifier  is  pro¬ 
vided  with  12-<lecibel  inverse  volt¬ 
age  feedback  to  improve  output  j 
regulation.  Ojieration  of  up  to  five  | 
siwakers  is  possible  with  negligible  i 
change  in  level  when  one  or  more  | 
speakers  are  switched  in  or  out  of  { 
service.  All  power  input,  audio  | 

output  and  control  leads  are  filtered  I 
to  eliminate  possible  interference  i 

due  ta  any  externally  applied  r-f  * 
signals. 

.Approximately  2,<Kt0  type 
receivers  are  now  being  placed  in 
service  in  control  towers  and  air¬ 
ways  communications  station!*  ojier- 
ated  by  th(!  Civil  Aeronautics  Ad¬ 
ministration.  .\  typical  control 
tower  installation  includes  receivers 
o|K‘rating  at  121.5  me  for  emer¬ 
gency,  121.0  me  for  airport  utility, 
122.5  me  for  private  aircraft  con¬ 
trol,  and  at  one  frequency  in  the 
range  118.1  to  121.3  me  for  air  car¬ 
rier  traffic  control.  Airways  com¬ 
munications  stations  will  normally 
be  equipped  for  reception  on  121.5 
me,  122.1  me  and  126.7,  for  emer¬ 
gency,  private  aircraft  enroute  and 
air  carrier  enroute  communications, 
re.sp»*ctively. 
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Neon  Diode 


CoBpUi*  thrM  d»cada  counlar  com 
priainq  circuit  ol  Fiq.  4 


DFVKl.orMKM  <il  Ihf  Iinillt  to 
Itf  (IrvHrrilifi)  wjt!i  prumptr'd  by 
thi-  lu-fd  fur  a  ttiiiipit'  iiliii  uifX- 
rouiitiiii;  df\iif  til  rfpla«’»* 
fhf  UHiial  typ«‘  of  r*-\oiution  i-otintiT 
which  I.H  Huhjri't  to  m-vrTe  wear, 
particularly  whrui  it  is  f rcnuciitly 
and  rapid. y  reset  to  ^ero 

The  hijfh  counting  speed  avail¬ 
able  in  the  relatively  expr-nsive  llip- 
llop  ot;  ritiK  counter  iisint;  IiikIi- 
vaiiiiini  tubes  is  not  re<|uired,  and 
this  feature  makes  |H>ssible  the  use 
•  if  iMit-vvatt  or  O  2.Vwatl  neon  irlow- 
discharite  tubes  as  the  basic  ele¬ 
ments  of  the  coiintr-r  since  de-ion- 
ization  times  of  the  orib-r  of  si-veral 
hundred  microseconds  can  be  tob'r- 
.iied  The  countiT  uses  iflevv-dis- 
I  liaive  diiHles  in  conjunction  with 
K’ermanium  crystal  dnnles.  and  em- 
|ilo\s  ca|iacitance  coiiiilintr  between 
staK’es  It  thus  offers  a  consider¬ 
able  adviinta|.’e  over  an  earlier  cir¬ 
cuit  usini;  kIow  discharge  tubes  and 
emjdovitijf  transformer  coupbii>r  la-- 
tweeti  staifes'. 

The  circuit  is  capable  of  coiintinK 
up  to  Itii.noii  im|>.ilses  |K>r  minute. 
This  rate  is  considerably  in  excess 
of  that  of  anv  cMstini;  rmshanical 
r(>volutioii  loiinfer  or  elect romiiK'- 
netic  impulse  reyMster.  .Vmonyr  the 
advantaK'e.s  of  this  circuit  are  es¬ 
sential  simplicity,  low  cost,  and 
small  jaiwer  consumiit.'on.  The 
yrlow -disiharKc  tubes  serve  not  only 
as  the  basic  elements  of  the  counter, 
but  inherently  provide  a  visible  in¬ 
dication  oT the  count. 
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The  circuit  is  basically  a  rinK 
circuit,  and  while  di*cades  or  rinjrs- 
of-ld  are  discussed  here,  any  even 
numla'r  of  stay'es  may  be  included 
in  a  riiiK.  .Any  number  of  decailes 
may  be  connii-ted  in  tandem  to 
make  a  counter  which  is  cajiable  of 
recording  a  total  of  if,  HH,  ttifU,  and 
so  on,  counts.  Any  such  composite 
counter  can  be  instantaneously  re¬ 
set  to  zero,  iire.settinyr  circuits  can 
be  added  to  .set  the  counter  to  any 
reijuired  number  la-fore  actual 
coiintinir  beifiiis,  and  simjile  prede- 
termininyr  circuits  can  be  added  to 
detect  the  accumulation  of  any 
ifiven  numla-r  of  counts  within  the 
ranyre  of  the  counter. 

Principle!  of  Operation 

The  basic  circuit  of  an  addition 
counter  ajiiH-ars  in  Ki|{.  1  Kach 
stayfe  consists  of  a  yrlovv-discharyfe 
diisle  T,  a  crystal  diiwle  .V,  aiul  a 
resistor  /i  in  series. 

Siijipii.si-  that  each  of  the  yrlow 
tulles  lyrnites  at  a  voltayte  r,  and 
o|M-rates  at  a  lower  voltayre  r..  Siiji- 
pose  further  that  tube  T,  in  Fiyr.  1 
is  conduct iiiK  at  time  t,  in  KiK-  -. 
t'urreiit  flows  from  the  source  of 
sujijily  voltayfe  throiiyrh  /v\,  throujrh 
A'  in  the  forward  direction,  through 
T,  and  H  to  the  yrroiind  bus.  The 
values  of  H,,  li  and  supply  voltajre 
are  so  chosen  that  the  jiotential  of 
point  It  is  maintained  less  than  the 
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striking  voltayre  of  the  yrlow  tubes 
so  that  there  is  no  tendency  for  any' 
other  tuU-  to  strike.  Capacitor 
is  charyred  as  shown  in  Fiyr.  1  to 
the  voltayre  ajipi-arinyr  across  /i’.. 
Since  N,  is  normally  ojien,  is 
charyred  as  shown  to  the  difference 
between  the  jiotential  of  the  jiositive 
bus  b  and  the  jaitential  of  the  jioint 
l>  in  the  voltayre  divider  fi,  and  R,. 

If  switch  S,  i.s  closed  the  potential 
of  p  U-comes  zero  instantaneously 
and  the  jsitential  of  the  bus  b  is  de- 
jiressed  by  an  amount  equal  to  the 
oriyrinal  jiotential  of  jioint  p.  This 
drop  in  the  bus  voltayre  is  shown  at 
time  t,  in  Fiyr.  2.  curve  h,.  The  bus 
voltayre  is  made  to  drop  below  the 
ojM-ratinyr  voltayre  of  T  with  the 


to  t.  If  ’■»'GCtRiN0  t 
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FIG.  2  WaTefortn  o!  ▼oltaq**  at  \o\ 
point!  in  Fiq.  1 


FIG.  1  Baiic  circuit  ot  addition  counter 
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Ring  Counter 


R«*lativ**l\  ii|>  to  30.0(M)  pfr  minute  ran  Im*  coiintetl  in  rinp  eir- 

eiiit.'  ll^lng  neon  tiilte!^  ami  j;;ernianinin  tiiodes.  Tlie  eounter  ean  Ik‘  reset  instantaiuMmsIy, 
presetting  ami  predetermining  eireuits  ean  i>e  a«ided  and  tiie  eoiintin^  aetion  ean  he 

reversed  to  permit  suittraetion 


FIG.  4  Circuit  oi  thrua  dacad*  countar  orronqad  tor  addition  and  subtraction 


result  that  T,  is  extiiiKuisheti  Then 
while  N,  remains  closed,  capacitor 

charjres  throuRh  W.  and  the  po¬ 
tential  of  6,  increases  exjMinentially 
toward  the  value  of  the  supply 
voltage. 

The  time  constant  A’.C,  is  made 
sutficiently  long  that  the  potential 
across  T,  remains  below  the  operat¬ 
ing  voltage  of  the  tube  for  an  inter¬ 
val  which  allows  its  complete  deion¬ 
ization.  Meanwhile  no  one  of  the 
glow  tubes  is  conducting  and  the 
discharge  current  of  capacitor  C 
flows  through  R.  and  through  .Y,  in 
the  inverse  direction. 

Voltage  Distribution 

Since  the  value  of  R^  can  be  made 
much  smaller  than  the  inverse  re¬ 
sistance  of  .Y„  a  large  proportion 
of  the  voltage  across  appears 
across  .Y,.  The  resulting  voltage 
wave  forms  at  points  a  and  h  are 
given  in  the  corresponding  lines  of 
>>’ig.  2.  Thus  while  C,  is  charging 
and  the  potential  of  the  upper  elec- 
tnsle  of  each  glow  tulte  is  becoming 
more  |H)sitive  with  respect  to 
ground,  the  i>otential  of  the  lower 
electrcHle  of  T,  assumes  a  negative 
potential  with  respect  to  ground, 
and  hence  a  greater  voltage  appears 
acro.ss  T,  than  across  any  other 
tul)e. 
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.\s  .soon  as  r,  strikes,  current 
flows  through  A’.,  A,,  T,  and  through 
.Y,  in  the  forward  direction.  This 
jirevents  further  increase  in  the 
voltage  of  the  bus  />,  and  actually 


cau.ses  a  transient  drop  in  this  volt¬ 
age.  Capacitor  (’,  charges  |)ositi^■e 
*  polarity  at  d  in  Fig.  1  and 
discharges  relatively  rapidly 
through  a  resistance  essentially 
equal  to  A..  Thus  the  counter  has 
recorded  one  pulse,  since  T,  is  now 
conducting  rather  than  Figure 
2  shows  the  voltage  wave  forms  at 
significant  |M)ints  in  the  circuit. 
•After  switch  S,  is  o|>ened,  the  |>o- 
tential  of  point  p  returns  to  its 
normal  value. 

Succeeding  Cyclat 

If  switch  S,  is  closed  again  after 
the  normal  potential  has  lieen  re¬ 
stored  at  point  the  bus  voltage  is 
again  depres.sed,  as  at  time  t,  in 

IS 


I 


Kik.  -•  iiiid  i’4iu»ei4  r,  to  Im-  fXtill- 
truiithinl.  t'apju  itor  th«‘n  (li«- 
chargfn  through  A’,  in  the  inverse 
ilirei'tioii  and  through  U  .  tience  as 
(',  charges  aKain  the  positive  jse 
tentiul  of  point  d  with  resjiect  to 
Kruund  e.\i:eed.'i  that  of  bus  h.,  and 
the  potential  ai  russ  T,  exeis-ds  that 
arross  any  other  tutK*.  Heme  T, 
strikes  as  shown  at  time  t„  and  the 
i-ounter  has  reeordeil  two  counts. 

Kat  h  subse<|uent  o|K‘ratii>n  of  the 
switch  .S’,  advances  the  count  one 
staye  until  tube  Tm  i  becomes  con- 
iliictinK.  The  next  oiieration  of  the 
switch  causes  the  iKiiition  of  7, 
aKHiii  IhrouKh  the  capacitor  C, 
which  closes  the  rinjf-<>f-2H.  \'alue 
n  may  be  any  inteper  greater  than 
unity,  and  if  n  ~t  the  i-oiinter 
forms  a  decaile  or  nnir-of-len. 

The  operation  of  Hie  circuit  de- 
iwnd.s  e-.sentiall>  on  two  inherent 
( haracteristictt  of  the  circuit  ele¬ 
ments.  The  first  l)f  these  is  the  dif¬ 
ference  between  the  striking  and 
operating  voltayes  of  the  ylow  tulxvs 
which  insiirea  that  vshenever  any 
one  of  the  tubes  is  conducting  the 
potential  across  all  of  tjie  others  is 
maintained  lower  than  the  striking 
potential  Thus  no  more  than  one 
tube  is  conduct iny  at  one  time  and 
the  count  is  unambiguous. 

I'ne  sei'ond  inherent  feature  of 
importance  is  the  .siirnificant  differ¬ 
ence  bi'tween  the  forward  and  hack- 
waid  resistance  of  tfie  crystal  di¬ 
ode-,  which  allows  each  coupling 
capa.itor  to  charge  ipiickly  when¬ 
ever  Its  corres|>onilin|.'  tube  is  con- 
iluctiny,  but  which  allows  that  ca- 
|ia«  itor  to  di.scharye  only  ver> 
'lowly  after  its  tube  is  extin- 
yiii'hed 

Subtraction 

\n  .ittractive  feature  is  the  es- 
senfialh  simple  rearrangement  of 
the  Coupling  CHjiacitors  which  will 


cause  the  circuit  to  subtract  rather 
than  add.  Figure  3  shows  the 
coupling  capacitors  rearranged  and 
,connected  between  the  upjier  elec- 
trisles  of  T,  and  T„  between  the 
lower  ehs  trodes  of  T,  and  T„  and 
so  forth.  Sup|s)se  that  T,  is  orig¬ 
inally  conducting.  Then  when 
-witch  S,  is  operated  T,  is  ex¬ 
tinguished,  the  lower  electroile  of  T, 
becomes  negative  with  resjM-ct  to 
ground  and  7,  strikes.  Hence  the 
count  priK-eeds  from  right  to  left  in 
the  diagram  and  the  circuit  sub¬ 
tracts. 

Figure  1  shows  a  complete  circuit 
diagram  of  a  three-dei-aile  counter 
in  which  a  switch  i.s  used  in  each 
stage  of  each  decade  to  alter  the 
connection  of  the  coupling  capaci¬ 
tors.  This  switch  may  be  either  a 
gang  of  wafer  switches  with  leads 
connecting  it  to  the  electrodes  of 
the  lutws,  or  preferably  a  long  .slid¬ 
ing  switch  which  parallels  each  row 
of  tubes  to  reduce  the  length  of  the 
connecting  leads.  In  order  that  the 
circuit  hold  its  count  during  transi¬ 
tions  between  addition  and  subtrac¬ 
tion  it  i.s  imperative  that  the  fixed 
ciumectiiin  of  each  coupling  capaci¬ 
tor  be  made  at  the  resistor  of  one 
of  th*-  stagi-s.  This  precaution  in- 
■sures  that  neither  of  the  tubes  ail- 
jucent  to  the  one  which  is  conduct¬ 
ing  before  the  switch  is  operated 
will  be  Ignited  by  the  operation  of 
the  switch. 

Trigger  Circuits 

In  addition  to  the  trigger  circuit 
shown  ill  Fig.  1  and  .‘I,  the  cir¬ 
cuits  of  Fig.  o  may  be  u.sed.  That 
of  Fig.  .'i.X  requires  fewer  compo- 
muits  but  must  have  a  double-pole 
switih.  This  switch  is  normally 
clo.seil  on  the  upper  contact  and  the 
ciiarge  on  the  capacitor  (',  is  then 
zero.  If  the  switch  i.s  suddenly 
closeil  on  the  lower  contact,  the 


potential  of  the  bus  b.  is  depressed 
■to  zero  and  thereafter  increases  ex¬ 
ponentially  as  C’,  charges  through 
R,.  The  voltage  waveform  at  b,  is 
therefore  essentially  the  same  as 
showti  in  Fig.  2  except  for  the 
magnitude  of  the  original  depres¬ 
sion.  The  triggering  switch  .s',  in 
either  this  circuit  or  the  one  de- 
.Vribed  previously  may  be  actuated 
by  a  rotating  shaft  or  by  the  motion 
of  any  mechanical  member  whose 
movements  are  to  be  counted. 

For  operation  of  the  counter  at 
speeds  higher  than  those  obtainable 
with  moving  contacts,  such  as  in 
recording  impulse.^  from  a  photo¬ 
electric  cell,  the  triggering  circuit 
of  Fig.  1  can  be  adapted  to  the  use 
of  a  glow  tube  as  shown  in  Fig.  5H. 
.Switch  .S,  is  repla-  ed  by  a  glow  tube 
7‘,.  The  potential  across  this  tube 
is  maintained  luirmally  a  few  volt.s 
less  than  its  striking  potential 
through  the  resistor  R,  connected 
to  an  appropriate  tai)  on  the  voltage 
divider  R,  and  R,.  Hither  positive 
voltage  pulse.s  injected  at  n  or  nega¬ 
tive  voltage  luil.ses  injected  ,it  h 
will  cause  tube  T  to  strike.  The 
IHitential  of  h  is  thus  depressed  an 
amount  equal  to  the  difference  !>»’- 
tween  the  original  voltage  at  point 
p  and  the  operating  voltage  of  7',, 
and  thereafter  increases  expo¬ 
nentially  as  shown  in  Fig.  2  during 
a  triggering  interval. 

The  succeeding  depression  of  the 
potetitial  of  h  which  results  upon 
the  striking  of  the  primed  tube  in 
the  assiH’iated  ring,  such  as  is 
shown  at  t  nr  t  m  Fig.  2  (h  ),  is 
siiHii  ieiit  to  extingui-h  T,  so  that  it 
is  ready  to  respond  to  the  next  trig¬ 
gering  impulse  as  soon  as  the 
normal  potential  at  point  p  is  re¬ 
stored.  The  crystal  diisles  A',,  and 
•Y,,  are  employed  respectively  to 
increase  and  to  provide  the  imped¬ 
ance  across  which  the  triggering 
voltage  is  develniH'd.  Two  glow 
tubes  may  1h‘  used  in  senes  if  de¬ 
sired  to  increase  the  initial  depres¬ 
sion  of  the  bus  voltage. 

For  counting  siieeds  greater  than 
about  15b  cps  glow  HiIk*  T,  should 
he  replaced  by  a  thyratron  such  as 
a  2I>21,  which  may  be  ignited  by 
any  convenient  pusitive  signal  on  it.s 
control  grid,  and  which  will  be  ex¬ 
tinguished  in  the  same  manlier  as 
the  glow  tube.  The  time  constant 
Rj',  may  have  to  be  adjusted  in 
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each  of  the  possible  trijujer  circuits 
to  accommodate  the  particular  value 
of  the  initial  depression  of  the  bus 
voltatre.  This  initial  depression  is 
much  less  in  the  circuit  of  Kijr.  51! 
than  in  that  of  Ki^r.  5A,  and  a 
lonKer  time  constant  may  be  neces¬ 
sary  to  allow  deionization  of  the 
conducting  tube  in  the  associated 
ring. 

Complete  Counter 

The  three-decade  counter  of  Fig. 

4  can  be  pre.set  to  any  re(juired 
number  before  input  signals  are  ap¬ 
plied,  and  can  produce  an  output 
signal  after  the  counter  has  reached 
any  given  numl>er  up  to  991*. 

.All  the  add-subtract  switches 
within  the  three  decades  and  the 
fvo  interdecade  switches  S.,  and  Sr, 
are  ganged.  These  switches  are 
shown  In  the  add  position.  Note 
that  lilow-tube  triggering  circuits 
of  the  type  shown  in  Fig.  5B  are 
used  to  interconnect  the  decades. 
For  e.xample,  when  the  counter  is 
adding,  positive  signals  are  taken 
fn^m  the  cathoile  of  the  0  tube  of 
the  units  decade  to  trigger  tube  T 
which  in  turn  advances  the  count  in 
the  tens  decade  by  one  digit. 

When  the  counter  is  subtracting, 
positive  signals  are  taken  from  the 
cathoile  of  the  9  tulie  of  the  units 
decade  to  trigger  the  tens  decade. 
Similar  considerations  apjily  to  the 
circuit  interconnecting  the  tens  and 
hundreds  decades. 

Since  positive  voltage  pulses  are 
used  for  interdecade  triggering,  the 
time  Constant  of  the  interdecade 
coupling  circuit  connected  to  each 
0  tube  must  be  made  sutliciently 
short  that  the  falling  etlge  of  the 
waveform  of  Fig.  21!  is  effectively 
dilferentiated.  In  this  way  the  ris¬ 
ing  edge,  which  follows  later  in 
time,  can  be  u.sed  to  supply  the  posi¬ 
tive  pulse  reuuired  to  ignite  the 
triggering  tube. 

When  interdecade  triggering 
pulses  are  taken  from  the  cathode 
of  a  9  lamp,  the  rising  edge  of  the 
waveform  which  results  when  the 
lamp  ignites  must  be  used  as  the 
triggering  signal.  However,  after 
the  9  tula*  is  extinguished  at  the  fol¬ 
lowing  count,  the  waveform  of  Fig. 
2.A  is  generated,  and  in  this  case 
the  falling  edge,  such  as  that  shown 
at  time  t ,  must  not  be  differenti¬ 
ated,  else  the  rising  edge,  such  as  at 


time  t„  will  again  ignite  the  trigger¬ 
ing  tube.  Hence  the  interdecade 
coupling  capacitor  associated  with 
each  9  tube  is  connected  in  series 
with  a  crystal  diode  so  poled  as  to 
increa.se  the  time  constant  of  the 
coupling  circuit  on  negative-going 
input  pulses. 

Switch-triggering  circuits  involv¬ 
ing  the  switches  S,„  S,„  and  N,. 
are  provided  so  that  each  decade 
may  be  pre.set  manually  to  any  de¬ 
sired  numlKT  before  input  pulses 
are  applied.  The  resistance-capaci¬ 
tance  networks  asso<’iated  with 
the.se  switches  apply  negative  volt¬ 
ages  to  the  cathoiles  of  the  trigger¬ 
ing  tubes  when  the  switches  are 
closed.  Each  0.001->if  cu|>acitor  is 
charged  to  45  volts  while  the  associ¬ 
ated  switch  is  oi>en,  and  when  the 
switch  is  closed,  the  cathode  of  the 
corresponiling  triggering  tuiic  be¬ 
comes  negative  with  respect  to 
ground  and  the  tube  ignites  from 
the  capacitor  discharge. 

The  time  constant  of  the  dis¬ 
charge  of  each  of  these  capacitors  is 
made  sufficiently  small  that  the  di.s- 
charge  is  e.ssentially  complete  be¬ 
fore  the  associated  triggering  tuln' 
is  extinguished.  This  prevents  the 
tulx?  from  firing  a  second  time. 

Predetermining 

A  very  simple  predetermining 
circuit  is  shown  in  Fig.  4.  As  noted 
previously  the  purpo.se  of  this  cir¬ 
cuit  is  to  activate  some  external  cir¬ 
cuit  or  priKluce  a  signal  when  the 
counter  reaches  any  desired  number 
within  its  range.  Such  a  signal 
might  be  reijuired  in  a  packaging 
priK'ess,  for  examjile,  to  halt  the 
process  after  the  accumulation  of  a 
given  number  of  units.  Three  0.25- 
watt  neon  glow  tubes  T, ,  7'^  and 
T„  are  arranged  as  shown,  each  in 
series  with  the  operating  coil  of  a 
sensitive  relay. 

Suppose  that  the  circuit  is  to  de¬ 
tect  the  number  12.'5.  The  switches 
‘S'  would  lie  set  to  con¬ 
nect  the  anodes  of  the  three  pre¬ 
determining  tubes  through  their 
coupling  capacitors  to  the  cathodes 
of  the  tulies  1,  2  and  .3  of  the  hun¬ 
dreds,  tens  and  units  decades  re¬ 
spectively.  The  coupling  capacitors 
are  sufficiently  .small  that  wave¬ 
forms  of  the  type  shown  in  Fig.  2B 
are  differentiated  and  hence  posi¬ 
tive  pulses  are  always  available  to 


Ralotive  til*  oi  a  tlnqU  dacad* 


trigger  the  predetermining  tubes. 

The  anodes  of  the  predetermining 
tubes  are  connected  to  a  source  of 
voltage  which  is  a  few  volts  below 
their  striking  voltage,  but  only  the 
relay  in  .series  with  tube  T„  i.s  per¬ 
manently  connected  to  ground.  Tube 
cannot  Ik*  ignited  until  the  re¬ 
lay  in  series  with  operates,  and 
r„  cannot  be  ignited  until  the  relay 
in  series  with  operates.  Hence 
at  the  instant  the  counter  records 
the  number  lOo.  T,  is  triggered  by 
the  |K)sitive  pulse  from  the  cathode 
of  the  1  tube  in  the  hundreds  dec¬ 
ade.  Relay  /*,  then  closes  and  primes 
tulH!  T,.. 

After  20  more  pulses  T„  is  ig¬ 
nited  by  the  positive  pulse  from  the 
cathcMle  of  tube  2  in  the  tens  decade 
and  relay  /',  o|K*rates.  .Similarly 
after  three  more  pulses,  relay  P,  op¬ 
erates  and  generates  the  required 
predetermining  signal. 

Special  provision  must  be  made 
in  order  to  obtain  a  predetermining 
pulse  after  a  numlH*r  such  as  100, 
or  more  si>ecifically,  after  any  num¬ 
ber  containing  the  digit  0. 
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Acoustic 

Anemometer-Anemoscope 


lrl^talllall^o|J^  viMial  of  Hiiiti  tlircrtioii  an*!  vriority  on  a  ratlio«lt‘-ray  tube 

MTffu.  SixIVH-yrle  |MiUe«.  from  an  aron-tie  Iraiihinitler  are  re«‘ei\e4l  at  four  traiixlueers 
e«|uall\  ^|>aeeli  from  the  tran-milter  at  eaniinal  |Mnnt!>.  Doppler  effeet  of  v\iml  veloeity 
aetuate>  a  liiM-riniinator  ami  imiieator 


By  ROBERT  E.  CORBY 

!t»partnifut  t,f  l*htjMU'n 
/'nil  ♦».* 

/  .  t  rt 


El.r<'tKoMc  Misiriimi'iitatinii  m- 
viilviiiK  m-nii.xtio  «'fTi'.-ts  has  in 
vadi-il  many  tiflil.s  in  thf  mcasiir*-- 
fn«‘nt  i)f  ph.VNical  |ih*-niimi-na.  <’iir- 
mitly.  investigation  is  heinjf  lon- 
<tin  t«‘il  to  extenii  this  invasion  into 
the  niensiirenieiit  of  vsind  veliM  ltv 
anil  ileterinination  of  uinil  iliriH- 
tion 

The  ai'oiistic  anenionieter-anenio- 
seo|H‘  to  Im-  itesiTilHsI  is  lia'<<‘ii  on  a 
Itoiipler  phenomenon  elfei  tivelv  le- 
latiiiK'  wimi  veliMity  vMth  the  ilif- 
ferenee  hetween  iipwinil  anil  ilown- 
wiiiil  ai'oiistie  veliHity.  The  eom- 
poiii'iits  of  the  instrument,  shown 
in  Kiy  I,  ineliiile  a  pulse  y'eneralor 
whieh  ilrives  a  souml  heail  i  ieatiny' 
aeoiislie  pulses,  four  eleetromeehan- 
leal  traii'iluier  listeniiiK’  station' 
that  are  orieiiteil  at  the  earilinal 


points  of  the  rompass  around  the 
sound  head,  an  amtilifier.  a  diserim- 
inator  to  sort  the  information  com- 
injf  from  the  listeiiinir  stations  and 
an  itidieator  for  |)resentin>f  the  in¬ 
formation  in  eonvenient  form. 

Operating  Principle 

The  sound  head  is  plaeed  in  a 
eonvenient  liM'ation  exposed  to  the 
free  tlow  of  the  wind,  and  the  lis- 
teninyr  Stations  are  arrany'ed  as 
shown  at  a  known  distanee  .s  from 
the  head.  The  orientation  of  the  lis¬ 
tening  'tations  with  compass  dir**!-- 
tions  IS  necessary  for  determining' 
the  dirsvtion  of  the  wind. 

The  sound  head,  driven  hy  a  liil- 
cycle  jiulse  generator,  emits  acous¬ 
tic  pulses  with  nearly  vertical  wave 
fronts.  I'he  pulses  propay'ate  at 


the  s|M*ed  of  sound  in  all  diriH'tions 
and  arrive  at  all  the  listeninir  sta¬ 
tions  at  the  same  instant  under 
miiescent  conditions,  that  is,  when 
there  is  no  wind. 

Consider  a  wind  as  shown  in  Fip. 
2.\  with  the  veliK'ity  vectors  in¬ 
volved  in  a  pulse  reachinir  the  lis- 
teninvr  stations  for  the  east-west 
component,  C..  Biraii.se  of  the 
trreater  acoustic  velia-ity  downwind, 
there  will  Ih‘  a  time  ditferential  l»e- 
tween  the  arrivals  of  the  acoustic 
pulses  at  the  listeninj?  station.s. 


when  c  is  speed  of  sound,  V  is 
wind  speed  and  t  is  time.  The  ap¬ 
proximate  expression  is  in  only 
sliv'ht  error  amount inu  to  less  than 
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Tb*  tound  qanarator  ia  connactad  lo  tha  canlar  plUar  Ironaducar  or  aound  haod.  Simullanaoua  tranamiaalon  lo  lour  dlrac- 
Ilona  ta  pickad  up  by  lha  lour  aurroundinq  rocalaar  tronaducara.  Wind  ralarda  or  accalarataa  lha  normal  aaloclly  ol  aound 


0.5  iK*rfeiit  at  a  wind  velocity  of 
50  mile.s  jier  hour. 

It  i.s  evident  that  a  jf'ven  pulse 
will  arrive  at  the  ea.st  station  tre- 
fore  reaching  the  west  station  and 
that  the  time  differential  is  propor¬ 
tional  to  the  speed  of  the  wind  as 
indicated  in  F]ii.  1.  By  approxima¬ 
tion,  assuminif  that  .s  eipials  5  feet, 
it  can  Ih‘  found  that  At  is  in  the 
order  of  15  microseconds  per  mile 
per  hour. 

Winds  comiiiK  in  from  other  than 
cardinal-point  directions  are  di- 
videil  into  east-west  anil  north- 
south  com|Minents  automatically  by 
virtue  of  the  placement  of  the  lis¬ 
tening'  stations.  These  components, 
as  determined  by  the  di.scriminator, 
are  recombined  in  quadrature  by 
the  indicatinir  unit  to  yield  the 
wind  veliH-ity,  as  shown  in  Kijr.  2B. 

The  Apporalut 

The  electronic  apjiaratus,  in  gen¬ 
eral,  is  conventional.  The  di.scrim¬ 
inator,  however,  performs  an  inter- 


Laboralory  Mtup  ol  iho  •loctronkc  •l•ra•ntl  ol  ibo  wind  tantruraonl  comprisoa 
supply,  ebassis  wilh  twice  Ibo  oqulpmonl  shown  la  Flq.  3  and  cro 
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Phototube  Controls 


By  HUBERT  H.  WITTENBERG 

Tubf  ffrptirtment 
Hotiw  Corpnrututn  of  /Imrrira 
r,  Pfnnftylvama 

Is  MANLKACTiRF.  of  picture  tubes, 
a  vacuuni-ti^rht  weld  ia  rotjuired 
in  the  exhaust  tabulation  assembly 
to  join  the  cop|)er  tubing  to  the 
sealing  sleeve.  This  exhaust  tubu- 
lation  is  part  of  the  kine.seope  gun 
assembly. 

The  .sealing  sleeve  is  nii-kel-chro- 
mium-iron  alloy  and  it  tits  over  the 
end  of  the  copper  tubing.  A  nickel 
retainer  ring  tits  inside  the  end  of 
the  tubing.  The  three  parts  and  an 
as.sendiled  unit  are  shown  in  the 
small  jihotograph. 

The  parts  to  be  welded  are 
pressed  together  to  form  the  tabu¬ 
lation  assemldy  and  placed  in  a 
radio-freiiuency  welding  unit  in 
such  a  manner  that  the  top  is  just 
below  the  single-turn  output  coil  of 
the  generator.  .After  the  radio-fre¬ 
quency  generator  i'  energized,  the 
upper  edge  of  the  sealing  sleeve  be- 
gin.s  to  .'how  rolor  in  less  than  one 
.second.  The  tem[>erature  of  the 
sealing  sleeve  rises  faster  than  that 
of  the  copper  tubing  Iw'cause  it  is 
closer  to  the  welding  coil,  shields 
the  tubing  from  the  welding  coil 
anil  has  greater  resistanc*’  along  the 
path  <d'  the  radio-frequency  cur¬ 
rents, 

llecause  of  radiation  the  copjier 
tubing  heats  in  step  with  temper¬ 
ature  of  the  ghiss-sealing  alloy,  but 
lags  behind  it.  The  copper,  having  a 
lower  melting  point  fl,bS3  C)  than 
the  alloy  (approximately  1,170  C), 
fu.ses  first  and  flows  to  fill  all  the 
space  between  the  retainer  ring  and 
the  sealing  sleeve. 

The  flow  of  copper  produces  a 
.seal  l)etween  the  copper  tubing  and 
the  sealing  sleeve.  If  the  radio-fre¬ 
quency  energy  is  cut  off  at  this 
point  the  copper  freezes  and  a  weld 
is  formed.  Because  of  uncontrollable 
variance  in  the  size  of  parts  and  in 
the  position  of  the  work  with  re¬ 
spect  to  the  r-f  work  coil,  the  time 
reipiired  to  bring  the  work  nji  to  the 
welding  iKjint  will  vary.  Hence  a 
fixed  tim<-  cannot  be  used. 

Fortunately,  a  change  in  temper- 


R-F  WELDING 


Three  piece*  at  tell  are  Automatic  welding  1*  don*  in  an  atmosphere  ol  hydrogen 
weided  together  to  lorm  under  the  hood  to  present  oxidation.  Phototube  in  housing 
the  exhaust  tubulation  as-  at  left  is  illuminated  by  radiation  irom  the  heated  lubulatlon 
lembly  ol  a  kinescope  tub*  assembly 


Preri^e  aiitoiiiatii’  roiitrol  of  w«*lilitip  of  small  iiaiTr*  is  pro-  • 
\itlnl  liv  a  pliototiilie  tlial  monitors  tin*  wflil  t»*mpt  ratiir»* 
ami  flints  off  tin*  "Piieralor  a  half  srromi  aftrr  roppt  r  Hows. 

I  '<*«l  ill  making  kiin*scop«*s,  tin*  trrhniipie  is  applirahle 
to  other  mamifaeturiii"  proeesses 


aturc  of  the  alloy  which  occurs  sim¬ 
ultaneously  with  the  copper  fusion 
can  1h*  used  as  an  index  for  control 
of  the  radio-fre<iuency  generator. 
The  flowing  copper  makes  good 
thermal  contact  with  the  glass-seal¬ 
ing  alloy  sleeve  and  cools  the  latter 
suddenly.  This  temperature  drop  is 
easily  ob.servable  by  the  eye.  When 
a  phototuU*  is  set  up  to  ob.serve  the 
weld  from  the  top,  a  curve  of  photo- 
current  versus  time  is  obtained  as 
shown  in  Fig.  1.  The  current  rises 
to  a  peak  at  5  seconds  and  then 
drops  .A<>  or  6o  percent. 


To  determine  the  relationship  be- 
twei-u  phototube  current  and  tem- 
|K‘rature,  one  must  consider  the 
spectral  sensitivity  of  the  photo- 
tulie  and  the  sjiectral  character  of 
the  radiation.  The  dotted  line  in 
Fig.  2  gives  the  sjiectral  .sensitivity 
of  the  S-1  phototulie  surface  used. 
This  surface  has  a  maximum  sensi¬ 
tivity  at  S.OOO  Angstroms,  which  is 
beyond  the  luminous  range  in  the 
infrared  region.  Becau.se  incandes¬ 
cent  botiies  in  the  temperature 
range  under  consideration  (below 
l.-'iOO  C)  radiate  predominantly  in 
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the  infrared  reKiun,  thin  photoaur- 
fate  ill  moKt  effective.  The  {>eali  of 
radiation  from  the  wel<l  liea  far  in 
tile  inframi  tiut  a  ir<Hid  |>ortion  of 
the  radiation  extends  into  the  aeii.^i- 
live  reKion  of  the  phototuiie. 

Fiirure  2  aiito  iriveit  the  radiation 
from  an  incandescent  ieidy  at  sev¬ 
eral  tem|»«*ratiires.  To  compute  the 
phototulM-  current,  the  radiation 
curves  must  lie  multiplied  by  the 
phototula-  .«|iectral  sensitivity.  The 
resultant  current  curves  are  also 
shown  in  Fijf.  2  as  the  solid  lines. 
The  phototula-  current  measured  is 
pro|Hirtional  to  the  area  under  the 
calculated  photis'urrent  curves. 

As  determined  hy  an  optical  py¬ 
rometer,  the  tem|>erature  of  the 
sealiiiK  sleeve  at  the  first  (a-ak  of 
Fijr  1  i.s  about  l,2tMi('.  Visual  com¬ 
parison  of  the  areas  under  the  1,227 
f  and  1,127  <’  curves  of  Fiir.  2 
shows  that  the  phototula-  current 
should  drop  about  50  tM*rcent  for 
the  drop  of  alMiiit  100  (’  when  the 


itUM  im  mtiutNis 


are  as.M-mbled  toitether.  The  jijt  is 
then  transferred  to  the  welding 
unit.  A  hiMsl  is  lowered  over  the 
work  and  hydrojren  passed  through 
to  prevent  oxidation.  After  the  ini- 
tiatinir  switch  is  thrown  the  o(wr- 
ation  is  automatic. 

The  irenerator  induces  about  five 
kilowatts  of  power  info  the  assem¬ 
bly.  Radiation  from  the  assembly 
is  rellected  by  the  prism  and  fo¬ 
cussed  by  the  lens  into  the  photo- 
tulie.  The  drop  in  photisuirrent, 
passiiiK  thruuKh  the  amplifier  as  a 
voltaite,  is  rever.sed  and  apfiears  as 
a  risinif  wavefront  at  the  diffi»ren- 
tiatur.  I'lMin  differentiation  the 
wave  iKi-omes  a  positive  pulse.  This 
trips  a  thyratron  which  in  turn 
starts  an  electronic  delay  staKe. 

The  delay  statre  produces  a  delay 
of  aliout  one-half  a  .second.  This 
arbitrarily-set  delay  period  ensures 
that  the  copiHT  has  melted  around 
the  entire  circumference  of  the 
weld.  At  the  end  of  the  delay  period 
a  relay  shuts  off  the  radio-frequency 
generator.  The  initiating  switch,  in 


addition  to  startinK  the  Kenerator, 
ai.so  triK».ers  a  safety  relay.  This 
safety  relay  is  set  for  a  delay  of 
about  12  seconds,  which  is  (greater 
than  the  time  required  for  the  long¬ 
est  weld.  The  relay  shuts  off  jaiwer 
in  ca.se  of  a  faulty  weld  or  a  failure 
of  the  electronic  circuit. 

A  complete  .schematic  diagram  of 
the  control  circuit  is  given  in  Fig- 
4.  The  initiating  switch  S  is  a  foot 
switch  by  means  of  which  relay  coil 
HL  is  energized.  Capacitor  C 
.serves  to  quench  the  resultant 
transient  so  that  it  d(H>s  not  affect 
the  thyratrons  in  another  jiart  of 
the  circuit.  Holding  relay  coil  fi7-, 
is  energized  by  the  momentary  cur¬ 
rent  through  the  contacts  of  HL  ; 
HL;  is  held  by  its  own  contacts. 
Contacts  of  HL  ai.so  start  the  tim¬ 
ing  of  .safety  relay  Tl),  which,  in 
turn,  energizes  ff/-.  thus  starting 
the  radio-frequency  generator. 
Holding  relay  Hl^  permits  the  oper¬ 
ator  to  rr'move  her  foot  from  the 
initiating  switch  during  the  weld. 

Opikal  Syitcim 

A  double-element  lens  one  inch  in 
diameter,  with  a  4.8-inch  focal 
length,  is  placed  three  inches  from 
the  phototulie.  The  use  of  a  prism 
liermits  a  top  view  of  the  work  so 
that  the  area  of  initial  fusion  is 
observed  regardless  of  its  location 
on  the  periphery.  .A  hou.'*ing  and 
cylindrical  tula*  are  used  to  reduce 
the  stray  light.  Normal  room  light- 


riC.  I  Cur**  *how*  drop  la  photo 
curr^ni  du«  lo  C00IU19  of 

moltoo  coppor  afior  tlx  oocondi  of  wold 
tn9  llmo 


moltt'd  r»»|nH»r  to  thi*  fO'aliuK 

sitvve.  If  the  r-f  energy  is  not 
shut  off.  the  tem|HTatur<*  continues 
to  rise  lo  the  melting  pi>int  of  the 
sealing  sleeve  (1,470  Cl.  .At  this 
tenqierature  the  sealing-sler-ve  alloy 
flows  out  of  range  of  the  welding 
coil  and  tin-  phototube  current 
drops  off. 

Control  Circuit 

Figure  ;{  i>  a  bliH'k  diagram  of 
the  arrangement  devi'*ed  to  utilize 
the  droll  in  temperature  to  control 
the  r-f  welding  generator.  The  tqi- 
erator  loads  several  of  the  exhaust 
tiibulation  assemblies  in  a  jig.  Hy 
means  of  a  press,  the  three  parts 


FIG.  2  Graphical  d*t*rmlnation  of  phototub*  curr*nt  du*  lo  incand**c*nt  body  at 
•***ral  lomporalur**.  Th*  dottod  cur**  thowi  th*  ipoclral  t*ntlti*lty  ol  phototube 
haTinq  S- 1  rogpont* 
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DG.  3 — Arranqvmant  oi  optical  (yolom  and  woldlnq  control  units 


ing  produces  a  current  of  only  0.02 
microampere. 

The  918  phototube  i.s  used  be¬ 
cause  of  it.s  infrared  sensitive  S-1 
.surface.  The  fixed  bias  on  the  6J7, 
operateti  at  cut  off,  is  atK>ut  —6.0 
volts.  .\t  the  first  peak  of  1.7  volts, 
the  anode  volta>re  of  the  6J7  drops 
to  alHiut  I.'IO  volts.  The  drop  in  sig¬ 
nal  of  1.0  volt  at  the  time  of  the  cop- 
j)er  fusion  causes  the  anode  volt- 
aife  to  ri.se  to  about  220  volts.  A 
change  of  70  volts  is  realized.  The 
waveform  of  the  signal  obtained  at 
the  anode  of  the  fiJ7  is  an  amplified 
negative  of  the  phototube  current 
wave  shown  in  Fijr.  1. 

The  temperature  drop  of  the  weld 
is  rapid  (0.1  second)  and  the  output 
of  the  differentiator  circuit  CJi,  is 
a  positive  pul.se  of  44  volts  mairni- 
tude,  more  than  enou)fh  to  fire  T,. 
When  T,  fires,  the  anode  current  en¬ 
ergizes  relay  RL,  and  one  .set  of  con¬ 
tacts  interrupts  the  anode  current. 
If  the  K'rid  is  still  sufficiently  posi¬ 
tive  the  2t».'>0  will  reiirnite  and  then 
ajrain  be  interrupted  in  the  fashion 
of  a  relaxation  oscillator. 

Potentiometer  R,  controls  the 
.sensitivity  of  the  tuln*.  When  T, 
fires,  the  jrrid  current  durintr  con¬ 
duction  lowers  the  terminal  jrrid 
voltajfe  to  a  value  less  than  the  bia.s. 
Capacitor  (',  holds  this  less  nejrative 
value  over  into  the  period  when  the 
contacts  of  A7,,  reapply  ainxle  volt- 
a>re.  Thus,  after  the  bias  is  de¬ 
creased  to  the  value  at  which  the 
circuit  starts  to  oscillate,  a  larjre  in- 
crea.se  in  leas  at  the  potentiometer 
is  necessary  to  stop  the  oscillation. 

Siiecifically,  with  R.  shorted  out, 
the  2it.'>0  starts  to  o.scillate  at  a’bias 
of  —.'1  volts  and  stops  o.scillatini;  at 
—  22  vo’ts.  The  addition  of  R..  how¬ 
ever,  re<luces  this  lower  limit  to 
— 10  volts,  which  is  satisfactory.  Re¬ 
sistor  R,  isolates  the  differentiator 
from  the  jjrid  current  of  the  thyra- 
tron. 

Capacitor  C,  stabilizes  the  oi)era- 
tion  of  T,  by  bypassinir  any  tran¬ 
sient  pickup.  The  neon  tube  T,  in¬ 
dicates  when  this  20.50  fires. 

Relay  RL,  has  a  second  set  of  nor- 
mally-clo.sed  contacts  in  series  with 
the  coil  of  RL,.  Because  the  latter 
is  a  holding  relay,  one  operation  of 
AA,  causes  RL,  to  deenerRize  and 
remain  deenertrized.  Relay  RL„ 
therefore,  may  be  enerRized  by  the 


initiatinR  switch  and  deenerRized 
by  a  drop  in  intensity  of  radiation 
on  the  phototulH*. 

It  has  been  found  desirable  to 
allow  the  Renerator  to  remain  on 
for  a  short  period  after  the  temper¬ 
ature  drop  occurs.  This  additional 
time  allows  the  copper  to  flow 
around  the  entire  periphery,  mak- 
inR  a  tight  .seal.  A  delay  of  0.6  sec¬ 
ond  has  lieen  determined  to  be  op¬ 
timum  for  the  purpose.  This  delay 
is  produced  by  a  commercial  thyra- 
tron  time-delay  relay  (G.E.  CR7504- 
B102G2)  consisting  of  thyratron 
T,  and  associated  circuit.  At  the 
end  of  the  delay  period,  the  current 
through  T,  energizes  relay  RL„ 
which  in  turn  shuts  off  the  gener¬ 
ator  through  RL„ 


If  a  defective  tubulation  assem¬ 
bly  fails  to  exhibit  a  temi»erature 
drop,  or  if  a  fault  develops  in  any 
of  the  circuits,  the  r-f  generator 
would  remain  on.  As  a  result,  either 
the  work  coil  would  overheat,  or 
molten  globules  from  the  work 
would  drop  dowm  and  ignite  the  hy¬ 
drogen.  To  prevent  such  an  occur¬ 
rence,  a  safety  time-delay  relay  Tl), 
is  included.  This  relay  is  electrt)- 
mechanical  and  has  a  range  of  60 
seconds.  It  is  normally  set  at  12 
seconds,  which  covers  the  longest 
weld.  It  is  started  at  the  beginning 
of  each  weld  by  the  initiating 
switch  S,  and  relay  RL,.  If  it  should 
time  out,  its  contacts  deenergize 
RLu  thus  turning  off  the  r-f  gen¬ 
erator. 
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An  ULTRA-LOW 


Tut  NKKU  for  a  Mimr  wave  oscil¬ 
lator  with  fre<juency  ran^c  Inf¬ 
low  one  rycle  jier  second  is  often 
felt  in  electronic  research  latx)ra- 
tories.  Such  an  oscillator  would  be 
useful,  for  example,  in  the  measure¬ 
ment  of  recurrent  natural  phenom¬ 
ena  such  as  th«-  study  of  ocean  wave 
motion,  or  in  meilical  research  for 
the  measurement  of  heartbeat  and 
breathing  frequencies 

A  low-frequency  •■lectrical  osi  il¬ 
lation.  closely  a|)proximatini.'  a  .sine 
wave,  can  be  i>btained  by  utilizing' 
the  thermal  laj.'  of  a  thermi.stor  in 
resonance  with  an  electrical  capaci¬ 
tance.  Thi'  coupliiqr  link  that  al¬ 
lows  a  thermal  variation  to  re.sonate 
with  an  electrical  one  is  the  la-lation 
la-tween  the  tem|M-rature  and  re- 
'istance  of  A  thermistor: 

/i  A-*  *  ‘  r  -  I  r, 

wheie  IS  the  resistance  of  the 
thermistor  at  absolute  temi)erature 
T,  H  i-*  the  resistance  of  the  therm- 
istoi'  at  absolute  terri>erature  T, 
and  K  is  a  constant. 

Kxamination  of  this  relationshii> 
shows  that  the  resistance  of  a 
thermistor  de<  rease-  as  its  temi>er- 
ature  rises.  When  the  increase  in 
temperature  is  caused  bv  an  in¬ 
crease  in  lurri-nt  throuy'h  the 
tluTinistor.  instability  may  result. 
This  iKcurs  becausi-  the  increasint' 
current  lowers  the  resist. m.-e  whii'h. 
in  turn,  ca  ises  the  i  iirrent  to  in- 
creasi'  still  further.  To  insure  a 
stable  condition,  the  current  must 
be  the  controlled  variable. 


The  static  curve  for  a  thermistor, 
as  .shown  by  the  heavy  line  in  Fij?. 

1,  is  a  plot  of  voltaKf  drop  versus 
direct  current.  The  current  i.s  held 
constant  at  each  (Kiint  plotted  until 
the  thermistor  reaches  thermal 
•sjuilibrium.  If  the  thermistor  is 
not  allowed  to  .settle  to  thermal 
equilibrium  as  each  point  is  plotted, 
but  nas  its  current  continuously 
varied,  the  static  curve  varies  in 
position  dejiendiny'  upon  whether 
the  current  is  beiny'  increa.sed  or 
<b*cri'ased.  .An  increasintt  current 
Would  proiluce  voltaKe  values  aliove 
those  of  the  static  jioints,  while  if 
current  were  decreasing,  the  volt¬ 
a/e  p<iints  would  fall  ladow  the 
static  curve. 

This  effect  is  similar  to  hy.steresis 
lavr  in  maKnetism,  and  appears  be¬ 
cause  the  temperature  of  the  therm¬ 
istor.  and  therefore  the  voltatre 
drop,  layrs  iM'hind  chany^es  in  the 
/7i  loss.  The  effect  is  only  appar- 
•■nt  when  the  currents  are  larjfe 
etioiiy'h  to  heat  the  thermistor 
appreciably. 

The  amount  id'  hysteresis  is  pro¬ 
portional  to  the  rate  of  current 
variation.  The  faster  the  current 
chanyo-s,  the  more  the  variation  in 
temperature  of  the  thermistor  lajfs 
liehind  chanyes  in  /7v  losses.  The 
voltaye  points  then  plot  further 
above  and  below  the  static  curve. 

Sinusoidal  Input 

If  a  sinusoidal  current  is  im- 
pres-eil  on  the  thermistor,  the  volt¬ 


age  variation  i.s  sinusoidal  only  if 
the  amplitude  is  small  enough  so 
that  the  static  curve  is  straight 
over  the  region.  For  example,  in 
Fig.  1,  the  straightest  part  of  the 
static  curve  is  in  the  region  of  nega¬ 
tive  sloiH*.  A  direct  current  of  2  ma 
will  place  operation  in  about  the 
center  of  this  region.  -An  .alternat¬ 
ing  current  may  la*  impre.ssed  with 
peaks  as  large  as  a  milliampere  on 
either  side  of  the  bias  point,  and  the 
voltage  wave  will  U*  sinusoidal. 

If  the  fri-quency  of  the  sinusoidal 
current  is  low,  the  hysteresis  effect 
is  negligible.  The  operating  curve 
then  closely  follows  the  static  curve 
for  both  increasing  and  decreasing 
currents. 

Hy  increasing  the  frequency 
slightly,  the  operating  curve  can  lie 
made  slightly  oval.  Hysteresis  is 
no  longer  negligible,  because  the 
temperature  of  the  thermistor 
never  gets  a  chance  to  catch  up  with 
the  heat  dissipated  If  the  static 
curve  were  perfo'-tly  straight,  the 
oval  would  resemble  an  ellip.se  with 
major  axis  along  the  static  curve, 
as  shown  by  F.  in  Fig.  I. 

In  the  case  of  a  still  higher  fre¬ 
quency.  the  thermi'tor  temjierature 
is  not  able  to  vary  with  individual 
cyclic  changes.  It  then  assumes  an 
average  value;  the  resistance  be- 
comci  constant  and  equal  to  the 
slope  of  a  line  on  the  static  curve 
which  [lasses  through  the  origin 
and  through  the  static  curve  at  2 
ma.  This  is  represented  by  the 


riG.  I  Stattc  volt09*  Oirr^nt  curv«  lor  th«rmUtor  and  op«rat 
inq  lin»«  lor  ftinusoldal  currents  ol  various  lr«qu«riri#s  with 
pvak  valu#s  vitvndinq  bvtwvvn  1  and  3  ma 


FIG.  2  Opvrotinq  Ir#quvnc7  can  be  altered  by  chanqinq  the 
omount  ol  positive  feedback  or  the  value  ol  capacitance  in 
parallel  with  the  therretstor 
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FREQUENCY  OSCILLATOR 


TIu*  tlirrriial  laj:  of  a  riirreiit-carryiii«:  tlieriui>tor  enables  it  to  be  useil  as  an  iiuiiietanee 
in  the  re>unant  eirenil  of  a  subsonic  oscillator.  Approximately  sinii>oitial  waveform  is 
obtainable.  o\er  a  fretpiency  ran|ie  of  from  0.1  t«»  0.02  «'\cle  per  .«econ»l 


da.shed  line  of  P'ip.  1  lal)eled  /V  The 
operatinp  line  approximates  this 
line  between  1  and  3  ma. 

If  the  value  of  frtHpiency  F,  is 
lo\vere<l  sufficiently,  the  operating 
line  becomes  slightly  oval  in  shape, 
because  the  thermistor  is  now  able 
to  vary  its  temperature  with  each 
individual  oscillation.  The  oval  is 
shown  as  F.  in  Fig.  1 ;  it  approxi¬ 
mates  an  ellipse  with  the  dashed 
line  as  major  axis. 

As  the  fretpiency  is  lowered  be¬ 
low  F„  the  oval  becomes  wider,  and 
the  slo|K‘  of  its  major  axis  becomes 
less.  This  major  axis  approaches 
the  slo|>e  of  the  static  curve  as  the 
frequency  approaches  A',. 

At  a  frenuency  somewhere  be¬ 
tween  F,  and  F„  the  sloi»e  of  the 
major  axis  l>ecome.s  horizontal.  At 
this  freiiuency.  A’,,  the  operating 
line  approximates  a  circle. 

Inductance  Analogy 

The  similarity  ladween  a  therm¬ 
istor  and  an  inductance  may  now  lie 
noted.  If  the  operating  curve  at 
frecpiency  AV  were  a  perfect  circle, 
it  would  look  exactly  like  the  in¬ 
stantaneous  voltage-current  varia¬ 
tion  of  a  juire  inductance  with  a 
j>ulsating  direct-<‘urrent  imj)res.sed. 
At  frecpiency  F  f>nly,  then,  the 
thermistor  may  be  shown  as  a  pure 
inductance.  .At  frecpiencies  be¬ 
tween  F  and  A’,,  the  thermistor  can 
be  regarded  as  a  negative  resist¬ 
ance  and  an  intluctance  in  parallel. 
■As  the  fre<iuency  approaches  A\, 
the  negative  resistance  increases  to 
infinity  and  then  reappears  as  a  pos¬ 
itive  resistance  above  frejpiency  A’,. 
The  value  of  the  positive  resistance 
approaches  the  slope  of  the  dashed 
line  in  Fig.  1  as  the  freipiency 
approaches  A’,. 

-At  a  fre<iuency  slightly  below  F,, 
the  eipiivalent  circuit  of  the  therm¬ 
istor  is  an  inductance  and  a  nega¬ 
tive  resistance  in  parallel.  If  a 
capacitance  is  added  in  parallel,  in  a 
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FIG.  3  Th«  oscillator'!  doss  adhsr 
ones  to  sinusoidal  output  may  bs  sssn 
by  comparlnq  its  output  to  a  purs  sms 
wavs 

value  that  will  resonate  with  the 
e<iuivalent  inductance,  the  circuit 
will  be  free  to  o.scillate  by  it.self  at 
the  frequency  where  the  equivalent 
negative  resistance  exactly  iMjuals 
any  positive  external  resistance. 
Thi.s  external  resistance  is  usually 
the  internal  resistance  of  the  direct- 
current  biasing  source,  and  any  suc¬ 
ceeding  stages  of  amplification. 
When  the  negative  resistance  can¬ 
cels  the  external  circuit  losses,  any 
disturbance  will  cause  the  resonant 
circuit  to  o.scillate. 

Ovcillator  Circuit 

The  oscillator  shown  in  Fig.  2  is 
a  refinement  of  the  circuit  just  ex¬ 
plained.  It  operates  in  the  fre¬ 
quency  band  of  0.02  to  0.1  cps.  A 
Western  Klectric  1-B  thermistor,  in 
parallel  with  about  400  microfarads 
capacitance  app<>ars  in  the  grid  cir¬ 
cuit  of  a  conventional  direct-current 
amplifier.  The  thermistor  is  biased 
with  a  direct-current  of  2  ma  which 
places  operation  on  the  static  volt- 
age-<-urrent  curve  over  a  portion 
where  the  slope  is  negative.  Alter¬ 
nating  current  variations  do  not 
exceed  1  ma  on  either  side  of  the 
(piie.scent  point. 

The  e<iuivalent  inductance  of  the 
1-11  thermistor  used  is  4.100  henries 


at  a  fre<iuency  of  0.102  cps.  This 
inductance  re.sonates  with  a  capaci¬ 
tance  of  504  microfarads.  With  an 
external  resistance  of  0,000  ohms, 
the  resonant  fre<iuency  is  about  0.01 
cps. 

The  a-c  peak-to-iU’ak  voltage  that 
can  be  generated  across  the  reso¬ 
nating  circuit  is  slightly  less  than 
10  volts.  Best  oiier.'ition  iK’curs  when 
the  bias  current  is  just  slightly  in 
the  region  of  negative  s1o|h*.  With 
this  condition,  amplitude  of  oscilla¬ 
tion  is  smallest,  and  the  least  num¬ 
ber  of  nonlinearities  ilistort  the  sine 
wave  output,  (’are  must  be  taken 
not  to  load  the  circuit  by  succeeding 
stages,  as  both  fretpiency  and  wave¬ 
shape  will  be  atfected. 

For  comparative  purposes.  Fig.  3 
shows  the  output  voltage  of  the 
oscillator  plotted  on  the  same  axis 
as  a  pure  sine  wave  of  the  same 
amplitude  and  frequency.  Also 
shown  is  the  locus  of  the  dilTerence 
of  the  two  curves. 

It  is  possible  to  vary  the  o.scil- 
lator  fre<iuency  over  a  range  of 
about  30  percent  of  the  center  fre¬ 
quency  by  changing  the  value  of  the 
tuning  capacitance.  This  method 
is  cumbersome,  and  partly  unsatis¬ 
factory,  since  changes  in  capaci¬ 
tance  atTect  the  output  amiditude. 

Increasing  the  amount  of  positive 
feedback  to  the  oscillating  combina¬ 
tion  from  the  output  of  the  ampli¬ 
fier  has  the  effect  of  increasing  the 
frequency,  but  again  affects  the 
output  amplitude.  The  increase  in 
frerpiency  cM'curs  bei  ause  less  of  the 
energy  must  be  supplied  by  the 
negative  resistance  of  the  therm¬ 
istor.  The  thermistor  then  seeks 
out  an  op«-rating  point  at  which  its 
equivalent  parallel  negative  resist¬ 
ance  is  higher,  which  ot-curs  at  a 
higher  frequency. 

BIBI.KH.KAI'HV 

I  V  r!»fk»-r,  r  H  fjrr.n  no.l  i. 

Th#*  .*»nl  nf 

Th*  riiiMr.rji.  HffTJ.  ts.  p  17«  Jan 


ELECTRONICS  — lonuory,  1950 


95 


Dot  Systems  of  COLOR 

>ain|>liii|:  ami  iniillipii-xiti*:  |M‘riiiit  tratiMiiisxion  of  color  television  pietiires  in 

llie  pri‘-entl\  a-'i^neil  eliannel  hamlH iiltli.  Se\eral  sxstenis  of  <lot  sei|iiential  color  that 
nia\  he  eoni|)alihle  Mith  hlaek  ami  uhite  are  tle.-erihetl 


EXCKKIMKNTs  with  thf  pn-vi- 
oiinly  iiitiTlaii- 

motiiH’hrnnw  tflfvisinii  synti-m  shnw 
that  the  rfwiiliition  of  |iattfrn.s  I'or- 
ri-spoiiflinjf  to  nxKliilutiriK'  friMiin-n- 
i  io'*  an  hiifh  as  7.5  nn-  may  tie  oli- 
■taini-<l  (as  (-om|)ar<‘(t  to  iiooiiUer- 
lai  eil  anil  ronveiitional  resoltition  of 
t  mr  I  without  iletenoration  of  the 
n-siiltinir  picture. 

The  same  tts-hliiipies  of  tielil  se- 
•lio'dtial  interlacing  ilescrihed  for 
moiiis  hrome  television  can  la*  iitil- 
i/eil  in  tielil  sei|uential  color  trans¬ 
missions  so  that  a  maximum  utili¬ 
zation  of  assiirneii  channel  hainl- 
wnlth  can  la-  niaile.  With  a  three- 
color  system,  a  new  set  of  tielil  and 
line  frei|uencies  are  prolialily  de- 
siralile  to  maintain  a  cihhI  tiicker 
threshold. 

\'alues  such  as  tin*  follow  iiiy' 

I  miylit  lie  appropriate  si\tv  tields 
|a-r  color  ia*r  s»*<'ond  or  !*<••  tields 
I  total  per  Sts  Olid  .  JII2'  lines  per 
I  field  with  a  ternate  fields  verticallv 
interlaced  for  a  I(t5-line  picture 
Hii.  I.'id  horizontal  lines  per  sts-ond 
.iiid  a  cate  freipiency  of  S  o.'i  me 
riiese  numliers  will  leM-.il  a  pic¬ 
ture  liaMiiiz  til  dots  per  horiz.ontal 
line  when  lioth  line  and  field  inter¬ 
lace  The  horizontal  resolution 
Would  In*  alioiit  Hit  percent  of  the 
Vertical  n-solution  with  a  t  to  ;5 
pnture  aspect  ratio.  This  is  aliout 
twill-  the  horizontal  resolution 
which  could  In*  achii*ved  usinu  the 
same  fn-lil  and  line  rates,  hut  with¬ 
out  horizontal  interlacing 

This  s\stem  would  In-  t-nfirelv  free 
of  color  crosstalk  resiiltini.’  from 
anv  possihle  defts-fs  of  thi*  trans¬ 
mission  system.  Mi'wever,  the  n-- 
Msed  s\ nchroniziny  standards 
wotilil  rtspiire  a  convi*rsion  of  ex- 
istinir  monot-hrome  ri*ceivers  if 
these  r**ceivers  were  to  In*  used  to 
rtveive  transmission  from  a  color 

H 


siynal  transmitter  of  the  system. 

.-\  second  tyin-  of  color  system  is 
also  imiiortant.  In  the  system  just 
desci  ihed,  fn*ld  .setpiential  dot  inter- 
laciiii;  was  used  to  increas**  the  res¬ 
olution  hut  a  color  shift  was  made 
only  at  the  field  rate.  Ity  omittini; 
this  lii-ld  color  shift  and  usintz  mul¬ 
tiplex  techiiiipies,  it  is  possible  to 
have  a  system  havinir  dot  inter¬ 
lacing'  for  re.soliition  and  dot  se- 
ipiential  color.  Kxamjiles  of  such 
syst»-ms  follow. 

Boiic  Syttem 

Fik'iire  (1  is  a  possible  color  tele¬ 
vision  transmitter  bliK-k  diagram. 
The  color  camera  could  be  of  the 
--imultan(*ous  threi*-color  ty|n*  hav- 
.ny  thret-  \  idt-o  outputs,  each  cor- 
icsptndiiiy  to  till*  color  pattern  of 
the  viewed  scene,  and  preferably  in¬ 
cluding'  mixed  synchronizing'  and 
blankiiiit  siiznais  such  that  all  three 
video  signals  are  conventional  com¬ 
posite  viib-o  wavt-forms.  This  cam- 
i-ra  mav  operiitt-  on  a  conventional 
i>(l-fu-ld.  .'?0-frame  basis. 

Kach  of  the  viib-o  chanio-ls  is 
sampl*-tl  in  seipieiice  (  Kiy'  li.X  I  by  a 
narrow  sanitder  ilriven  bv  a  carrii-r 
irenerator  at  a  ratt*  of  approxi¬ 
mately  2  llH  me  (ler  second  into  a 
a  jiiilse  train  of  H.ni  •  111'  pulses 

per  si-coiiii  1 2  i>H  me  is  the  I7ilth 
harmonic  of  the  horizontal  line  fre- 
ipiency  of  l.'>, 7.5(1  Ips  I ,  The  comiiosite 
piilst*  train  is  amplitude  motiulated 
but  thi*  amplitudes  of  adjacent 
jui'ses  are  unrelated  since  thev  were 
derived  frotp  three  indei>t*ndent  in- 
jiiif  signals.  However,  the  ampli¬ 
tude  of  t'very  third  interleaved  pulse 
has  b**en  clerivi'il  from  the  same  in- 
I'lif  siy'nal  Thus  a  horizontal  line 
i<f  the  jiictiire  will  l>e  sampb'd  into 
17(1  tints  of  each  color  p«*r  scan 
This  pulse  train  is  next  filtered  to  a 
banilvvidth  of  t  me  by  a  low-pass 


filter  of  jtooil  transient  respon.se  and 
is  now  prepared  for  transmission  by 
a  conventional  television  transmit¬ 
ter  and  for  ri*ceptioii  by  a  conven¬ 
tional  receiver  arrarijfement. 

ft)  reconstruct  the  oriirinal  input 
pulse  train  so  that  the  original  mod¬ 
ulations  may  la*  deriveil,  the  re- 
ci-iver  includes  means  to  resample 
the  transmission  .system  output  as 
it  appears  at  the  receiver  video  de¬ 
tector.  For  this  purpo.se  the  re- 
ct-iver  must  generate  a  /atiiiK  car¬ 
rier  which  can  be  freipiency  and 
phase  controlled  by  additional  syn¬ 
chronizing'  information  supplied 
from  the  transmitter. 

Fijfure  7  is  a  blin-k  diagram  of  a 
possible  receiver  arranizemeiit.  A 
conventional  moniK-hrome  television 
receiver  system  may  la*  used  for  the 
detection  of  the  transmitted  siirnal 
and  the  detected  video  siy'nal  may 
be  applied  directly  to  a  K'nte.  'I'he 
jrate  is  similar  to  the  transmitter 
'ampler  i  Kiy'.  fi.A)  and  is  driven  by 
a  carrier  such  that  the  detected  si>r- 
nal  is  y'ated  in  seipience  to  three 
amplifier  chains  each  with  their  jiic- 
tiire  tula’s,  or  tii  a  siny'le  three-color 
line  tube.  From  the  picture  tubes, 
each  of  which  may  correspond  in 
color  to  reipiirement.s  established  by 
the  color  camera,  the  color  imay'es 
mav  la*  optically  suf)i*rimposed. 

The  receivi*r  yate  thus  essentially 
reproduces  the  oviyinal  composite 
(iiilse  train  and  simultaneously  may 
separate  the  pii'ses  to  their  respei-- 
tive  color  channi*l.s.  Into  each  chan¬ 
nel,  therefore,  a  2.f>H-mc  pulse  train 
is  supplied,  with  the  amplitude  of 
the  pulses  bein*'  translated  by  very 
wide-hand  ciredts  into  dots  of  vari¬ 
ous  colors  and  luminosities  on  the 
jiicture  tube  or  tubes. 

The  miKlulatiny  siynals  from  the 
camera  for  the  pulses  of  any  of  the 
color  channels  have  not  thus  far 
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been  limited  to  any  specific  band¬ 
width.  In  a  noninterlaced  .system, 
the  modulation  would  be  limited  to 
1.3  me  but  interlaced  samplinj?  may 
be  used  to  permit  input  modulating 
frequencies  up  to  2.5  me.  That  is, 
the  samples  taken  from  the  three 
color  camera  signals  are  sampled  in 
.sequence  in  multiplex  fashion  con¬ 
tinuously  throughout  the  two  ver¬ 
tically  interlaced  fields  of  the  pic¬ 
ture  .scannintr,  then  durinjr  the  next 
two  fields  the  samples  of  each  sitrnal 
are  interlaced  with  the  last  set  of 
samples. 

A  typical  dot  scanninjr  structure 
resultinjr  from  this  mijrht  In*  as 
shown  in  FiK.  8,  wherein  the  Kreen, 
re<l  and  blue  channel  samplinK  lo¬ 
cations  on  a  raster  are  indicated  by 
the  letters  (»,  R,  and  R.  Thus  each 
color  channel  is  sampled  in  inter¬ 
laced  fashit)n  and  input  modulation 
frecpiencies  up  to  the  freipiency  of 
the  samplinK  carrier  <  or  more  jirac- 
tically,  up  to  2.'t  me)  can  l)e  faith¬ 
fully  reconstructed  on  the  respec¬ 
tive  picture  tu)>es. 

The  dot  structure  of  Fi>f.  8  is  in- 
ferestinjr  from  a  further  viewpoint. 
It  is  an  outstandinK  feature  of  a 
dot  sequential  color  system  that  a 
colored  line  phosphor  tube  makes 
possible  sinple-tube  direct -view 
color  reception.  That  is,  since  the 
dot  si^'nals  for  each  color  fall  in 
vertical  alifrnment  when  the  fields 
are  superposed,  a  three-color  disfday 
could  be  obtained  by  usinjr  either  a 
tube  with  colored  phosphor  strip<*s 
or  with  colored  filter  stripes  so  that 
the  respective  channel  siv'nal  pulses 
retrister  with  the  appropriate  color 
strip  locations. 

Circuit  Arrangement 

One  circuit  means  to  obtain  the 
aforementioned  interlace  may  he  a« 
follows:  the  carrier  jrenerator  at 


FIG.  S  Stoqai  oi  color  Ironunlllor 


2.b8  me  may  Ite  modulated  at  a  15- 
cycle  rate  in  such  fashion  that  it 
underiroes  a  phase  reversal  during 
every  .second  vertical  hlankiiiK  in¬ 
terval.  This  i)hase  reversal  is  used 
to  interleave  the  picture  sampling 
points  frame  hy  frame.  Thus  170 
dots  |)er  color  jier  line  may  Ik: 
pas.sed  in  one  scan  and  interlaced  to 
form  340  dots  per  color  iht  line  in 
the  completely  .scanned  picture.  This 
resolution  will  therefore  lie  that  of 
the  admitted  modulation  or  2.5  me 
per  color. 

It  apjK'ars  to  1h‘  more  desirable  to 
modify  the  sampling  fre(piency  so 
that  it  is  not  an  inteirral  multiple  of 
the  horizontal  line  rate  but  so  that 
a  one-half  sampling  interval  shift  is 
obtained  on  alternate  lines.  For  in¬ 
stance,  a  samplinir  fre<piency  of 
2.r)8.">  me,  which  is  170.5  times  the 
hoizontal  line  rate,  mijjrht  be  used 
for  samplintf  each  input  sitrnal.  If 
this  is  done  with  a  picture  havinir 
an  odd  numlK*r  of  horizontal  lines 
in  two  fields  tsuch  as  a  conventional 


.52.5-line  picture)  it  will  l>e  found 
that  dot  interlacing  will  In;  entirely 
automatic  and  will  re()uire  four 
fields  for  an  interlace  cycle.  Hence 
no  carrier  pha.se-rever.sinK  appa¬ 
ratus  will  be  required.  This  is  the 
pattern  shown  in  F'iif.  8. 

To  maintain  jfood  system  charac¬ 
teristics  it  is  necessary  to  supply 
the  nt’eiver  with  a  iratinir  carrier 
synchronizinK  siirnal  from  the 
transmitter.  One  means  for  accom- 
plishitiK  this  synchronizinir  is  as 
follows;  DurinK  the  time  of  the 
horizontal  blankinir  interval,  the 
siynal  at  the  transmitter  filter  in¬ 
put  resiiltinir  from  samplinir  the 
thr€*e  modulations  will  be  without 
appreciable  2.67-mc  carrier  fre¬ 
quency  information  due  to  the  iden¬ 
tity  of  the  three  camera  signal 
waveforn  s.  Hence  during  this  inter¬ 
val  a  burst  of  2.68  me  jratinK  car¬ 
rier  of  a  phase  corresponding  to  the 
transmitter  sampler  pha.se  may  Ije 
adiled  to  the  transmitted  sifoial.  At 
the  receiver  an  oscillator  nominally 
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o|MT«tinir  Mt  the  f»rri**r  frr- 

•jueni  y  may  lie  iiynchronizeil  line  by 
liii«  by  K*tini(  tu  it  thin  ritrrier 
burst.  UurinK  vertiinl  rrtrat  f,  this 
tratintr  rarrier  may  alxd  In*  applied. 
Ill  this  way  the  reteiver  Kate  may 
readily  la*  eont  rolled  from  the 
transmitter. 

Syttarai  oiHt  Hick  Samalmg  Ffa^uancio* 

The  baau'  system  in  an  illustra¬ 
tive  example  of  a  straiKhtfurward 
methorl  of  eolor  interlaeinK  usiiik 
multiplex  t»H-hni(jue.s.  ThroUKh  its 
use  a  three-color,  3tt(-dot  iM>r  color 
per  line  siKnal  i.s  transmitted  with¬ 
out  any  inter-color  cross-modulation 
throuKh  a  4-mc  miMlulation  band¬ 
width  at  half  the  conventional 
frame  siwed,  Thi.s  is,  in  fact,  the 
limit  predicted  by  Hiirtley’s  law  and 
cannot  be  exceeded  without  some 
compromise.  However,  to  obtain  a 
liner  dot  structure,  the  sampling 
rate  might  be  increased  although  it 
IS  recogni/.ed  that  some  form  of  in- 
lersample  (inter-color)  crosstalk 
woulil  result. 

It  IS  seldom  that  the  practice  of 
engineering  permits  a  clear  detini- 
tion  of  an  optiniuni  system  and  reta¬ 
il  ve  weights  must  usually  Iw  at¬ 
tached  to  contlicting  re<iuirements. 
Ill  this  case  the  coiitlict  is  ladween 
resolution,  and  color  crosstalk  in  a 
color  receiver;  both  the  color  re¬ 
ceiver  and  a  moiuK’hrome  receiver 
oi«erating  on  a  signal  from  a  »-olor 
transmitter  beindit  from  increa.sed 
resolution,  while  only  the  color  re-' 
leiver  suffers  picture  deterioration 
from  color  crosstalk. 

This  compromise  probably  should 
be  resolved  on  the  basis  of  further 
tln-oretical  investigation  and  field 
tests  of  large  subjivtive  scoja'  in 
which  the  carrier  rate  and  modula¬ 
tion  bandwidths  ar«‘  raised  to  in- 
I’rease  the  system  apparent  detini- 
fioii  until  color  crosstalk  lavomes 
obiectioiiable  For  example,  the  car¬ 
rier  rate  might  Im*  raised  as  high  as 
.'t  .'i  nil  (MU'  Color  with  per-chaiiiiel 
niislidation  f reijueiicies  being  raised 
to  ;t.:t  me.  Operating  in  this  fashion 

or  at  any  other  sampling  rate  be¬ 
tween  2  r>,'<  me  and  1.(1  me'  with  a 

r< to 
.t#m  ntiTrl  In  thl*.  pnptT  hn«  tuTO 
ktiiioiitu  t'vt  th#*  l*ori»s»rMf  l«»n  of 

SifolUritloM  unit  «1i«f*in*.H  mt-i  ♦ 
thr  •ntl  thon*. 

hrrr  not  kn<>«kn  to  th**  ;iiith<'r 
f»n«l  thr  till'*  sls‘vol4n>m#*ntii  In. 


FIG.  t  Intvrlac^d  tcanninq  potttrn 


4-mc  |>assband,  the  filtered  iiul.se 
tram  derived  from  the  low  pass 
filter  would  Ih"  characterize!!  by  hav¬ 
ing  interdot  crosstalk  for  per-i-han- 
iiel  nuMlulating  frequencies  greater 
than  twice  the  difference  between 
the  filter  cutoff  frtstuency  and  the 
channel  sampling  frequency.  For 
modulating  frequencies  below  this 
difference  frequency,  interdot  cross¬ 
talk  would  be  negligible.  Hence,  a 
tran.sieiit  change  in  the  anqilitude 
of  any  one  color  signal  would  affect 
the  other  signals. 

For  example,  assume  that  three 
unmodulal*‘d  video  channels  are  .se¬ 
quentially  sampleil  at  a  rate  of  F 
cycles  and  that  the  resulting  pul.se 
train  is  tlum  filten-d  by  a  filter  F 
cycles  in  bandwidth.  Then  the  terms 
of  a  Fourier  .series  of  the  pulses  re¬ 
sulting  from  sampling  each  channel 
are  given  by 
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value  where  the  third  is  a  maxi¬ 
mum.  This  is  a  unique  steady-state 
condition  wherein  interchannel  sig¬ 
nal  errors  do  not  exist.  Now  sup- 
pvse  the  second  channel  is  modu¬ 
lated.  Then  its  signal  becomes 


where  .■>.  i.s  the  modulating  fre¬ 
quency.  Then  exiianding  and  filter¬ 
ing  to  a  baiidw  iiith  F  1  T  we  get 


.Now  at  time  1  =  0,  corresponding 
to  the  maximum  of  channel  A,  we 
get 

I  —  I  r  »« <x» 

Ct'*)]  ' 

or 

B  SI  ooe  ^  (10  ) 

3 

This  maximize.s  at  =  x,  3  to  a 
value  of  Hin  3.  Where  m  =  I,  H  .4 
=  1  3. 

This  indicale.s  a  maximum  inter¬ 
channel  crosstalk  of  33  percent,  and 
a  further  calculation  assuming  a 
random  phase  (or  a  random  fre¬ 
quency)  variation  indicates  that  the 
crosstalk  would  tie  within  SO  per¬ 
cent  of  maximum  over  40  jiercent  of 
the  tim**.  However  the  choice  of  a 
channel  sam|iling  frequency  could 
be  tempered  to  a  satisfactory  de¬ 
gree  by  the  use  of  an  intermediate 
value. 

For  sampling  frequencies  less 
than  F  cycles,  Kq.  15  i.s  valiil  but 
new  terms  will  aiipear  in  F.q.  10  as  a 
function  of  modulating  frequency. 
Thus  the  degree  of  crosstalk  ex¬ 
hibited  i.s  a  function  of  the  sam¬ 
pling  and  modulating  frequencies 
and  can  be  calculated  for  any  ex¬ 
ample.  The  sijhjective  nature  of 
color  may  be  such  that  color  cross¬ 
talk,  if  not  too  pronounced,  may  lie 
immaterial  or  even  lameficial  to 
resolution.  However,  other  systems 
such  as  those  which  follow  must 
also  be  considered. 

Syitem  with  Increoicd  Reiolulion  ot  On* 
Color 

All  of  the  foregoing  has  been 
based  on  equal  resolution  (sampling 
iiit*‘rvals)  for  all  three  colors.  This 
is  not  a  necessity  and  perhaps  is 
actually  not  desirable.  For  example, 
while  maintaining  the  8.(»4-mc  com- 
l)in*'il  sampling  rate  let  the  color 
sampling  siHpience  be  green,  red, 
green,  blue,  with  a  sampling  rate  of 
102  me  for  the  green  and  2.01  me 
for  red  and  blue.  In  this  case  the 
modulating  frequencies  should  prob¬ 
ably  In-  limited  to  3.8  me  for  green 
and  1.'.*  me  for  red  and  blue.  The 
system  functioning  would  be  the 
same  as  before  except  for  the  color 
sampling  seijuence  as  noted.  Sam- 
(iling  might  be  done  with  a  dual 
commutator  (F'ig.  fiB).  the  carrier 
rate  being  4.02  me,  and  alternate 
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red  and  blue  .switching  being  ob¬ 
tained  by  a  secondary  mechani.sm 
operated  at  one-half  carrier  fre¬ 
quency. 

however,  the  principal  result  of 
this  scanning  sequence  is  an  ar¬ 
rangement  entirely  within  the  Hart¬ 
ley  limit  (thus  avoiding  intercolor 
crovsstalk)  wherein  high  resolution 
can  be  obtained  on  a  single  color 
channel  (as  for  e.xample,  green)  and 
on  moiuK’hrome  reception.  A  typical 
dot  scanning  structure  resulting 
from  this  scanning  might  be  as  fol¬ 
lows  : 

lain**  1  GiU«BitK')n  tlr^t  and  mcond 

Mfif  3  n^IdM 

1  iKiHGBGIKf  third  and  fourth 

Kine  2  KGliGItGUG  ttelds 

The  color  alignment  between  the 
first  and  second  tields  and  the  third 
and  fourth  fields  may  be  accom¬ 
plished  automatically  by  the  proper 
selection  of  carrier  frequency  rela¬ 
tive  to  line  frequency,  while  the 
color  shift  from  second  and  third 
fields  and  fourth  and  first  tields  may 
l>e  accomplished  by  gate  carrier 
phase  reversal  during  every  other 
vertical  blanking  interval. 

Other  sampling  mechanisms  are 
possible  but  the  one  indicated  in¬ 
cludes  the  advantages  of  simplicity 
while  retaining  the  180-degree 
phase  shift  of  the  carrier  between 
scanning  frames  for  interlacing. 

Compatibility 

Since  there  is  an  existing  mono¬ 
chrome  television  broadcasting  serv¬ 
ice  it  is  probably  required  that  any 
standards  for  color  transmission  be 
such  as  to  secure  a  maximum  uti¬ 
lization  of  existing  monochrome 
transmitters  and  receivers.  There¬ 
fore  the  above-de.scribed  color  sys¬ 
tem  characteristics  must  be  consid¬ 
ered  from  this  viewpoint. 

Since  the  bandwidth  of  the  modu¬ 
lation  signal  may  be  limited  to  4  me 
before  transmission  there  is  no 
(piestion  as  to  the  detection  of  the 
transmitter  signal  at  a  conventional 
receiver.  Questions  appear  to  renter 
around  the  utilization  of  the  vari¬ 
ous  possible  signals  by  a  conven¬ 
tional  monochrome  receiver.  For 
the  basic  color  system  as  described, 
the  monm-hrome  receiver  detector 
output  signal  would  be  a  waveform 
resulting  from  the  filtering  of  the 
samjile  pulse  train. 

This  signal  i.s  the  resultant  of 
the  linear  addition  (superposition) 


of  the  signals  due  to  the  .sampling 
and  filtering  of  the  three  camera 
signals.  It  may  be  found  by  taking 
the  three  channel  signals  and  multi¬ 
plying  each  by  the  sampling  terms 
tEq.  1)  and  then  filtering  by  means 
of  a  filter  of  bandwidth  eiiual  to 
half  the  com|)osite  rate.  However, 
since  the  bandwidth  of  the  modula¬ 
tion  in  each  channel  and  the  per- 
channel  sampling  rate  is  approxi¬ 
mately  2  3  of  the  bandwidth  of  the 
transmission  system  it  is  nut  con¬ 
venient  to  collect  the  terms  of  this 
expression  for  the  signal  after  fil¬ 
tering. 

A  .satisfactory  physical  insight 
into  monochrome  reception  prob¬ 
ably  can  best  be  obtained  here  by 
examining  a  typical  video  waveform 
within  a  color  transmitter.  This  sig¬ 
nal  is  shown  in  a  repre.sentative 
case  by  Fig.  fi.  At  .4  there  is  shown 
a  sketch  of  the  three  nuHlulation 
waveforms  which  might  be  derived 
from  the  color  camera.  .At  /»’  and  (’ 
there  are  shown  the  pulse  ampli¬ 
tudes  as  the  three  waveforms  are 
sampled  in  succession,  the  sample 
times  of  (’  lieing  inU-rposed  with 
those  of  />  as  required  for  sample 
interlacing.  The  letters  indicate  the 
color  channel  being  sampled. 

The  indicated  enve!{)|ie  of  the 
pulses  is  the  resultant  video  wave¬ 
form  which  would  be  obtained  from 
the  receiver  detector  and  would  l)e 
used  to  miHlulate  the  cathode-ray 
tube  of  a  monm-hrome  receiver.  The 
envelopes  of  H  and  C  would  be 
superimposed  on  successive  scans. 
Insfiection  shows  that  while  the 
waveforms  do  include  the  original 
modulation  there  is  also  in  one  por¬ 
tion  a  strong  carrier-frequency  sig¬ 
nal  (at  2.l>8  me  for  the  previous 
basic  color  system  example'*. 


FIG.  9  —Color  franimittor  monochromo 
rocoiTor  warolormi 


Sketch  D  shows  the  sum  of  the 
two  envelu[>es  B  and  C'  and  is  the 
envelope  of  the  resultant  waveform 
which  would  be  viewed  on  the  pic¬ 
ture  tube  if  suitable  integration  be 
provided.  This  signal  is  observed 
to  include  original  modulations  with 
the  2.68-mc  carrier  being  doubled 
to  a  5.36-mc  carrier  which  would 
not  ordinarily  be  resolved  by  the 
viewer. 

A  further  comparison  of  wave¬ 
forms  A  and  /)  illustrates  another 
projierty  of  a  color  transmitter — 
monochrome  receiver  combination. 
On  black  and  white  portions  of  a 
picture  or  in  any  region  where  motl- 
ulation  of  the  three  color  channels 
is  approximately  the  ^ame,  the 
monochrome  resolution  and  contrast 
range  is  adequate  but  in  regions  of 
essentially  single-color  mmlulation 
the  monm-hrome  contrast  is  im¬ 
paired.  Further,  it  is  apparent  that 
the  loss  of  contrast  in  the  mono¬ 
chrome  channel  can  lie  made  small 
if  the  relative  gains  of  the  three 
color  channels  are  adjusted  at  the 
transmitter  (and  in  the  color  re¬ 
ceiver'  so  as  to  emphasize  a  par¬ 
ticular  mmlulating  signal  such  as 
the  green  channel  signal. 

The  ability  of  a  moncK-hrome  re- 
i-eiver  to  obtain  a  satisfactory  pic¬ 
ture  dejH-nds  upon  the  color  con¬ 
tent  of  the  subject  and  certain  con¬ 
ditions  within  the  color  transmitter 
apparatus.  Exhaustive  field  tests 
would  be  required  to  reach  an  op¬ 
timum.  At  this  time  it  is  clear  that 
monochrome  receivers  will  function 
satisfactorily  but  that  some  optimi¬ 
zation  of  system  parameters  for 
compatibility  is  desirable. 
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riG.  1  Low  noiso  trovoUnq  wavo  tub#  for  oporation  in  tho  3.000  me  ranqo 

Recent  Developments 

Simr  llirir  u|i|ii‘aratir<*  M*\rral  \rars  a;:o.  tra\«‘liii<:-wa\«‘  liavi*  ln^eii  tlu*  of 

iniirli  aii<i  rcM'arrIi.  \>  a  ri'Mill.  tlii'ir  rliara<'l«‘ri>tio  have  iinprovnl  and 

llirir  «>|t«‘ratin»  raiij:*-«  ••\!«*nd«*d  r»»ii-.idrialtl\ .  SrN»*ral  of  tin*  mon*  important  advaiu-e- 
'  inriits  arr  pn*M*nt»*d  lirre  in  siirvrv  form 


AITRU  IAKI.K  HK<>«iKK>S  ID  th«‘  <l*-- 
.Nflopnifiit  of  MiriouH  of 

1 1 a\i’liiit;>wav«‘  tiilH-s  han  lo-fii  made 
III  thf  interval  suuf  the  fir^t 
of  this  lyiM*  wort-  aiiiiouiu')-il.  *  Kx- 
ti'iisioii  of  th»‘  aniplitication  pas.- 
hand.  us«*  of  thf  tra\«diti>f-\vavf 
liriiiiiiih'  frotii  as  low  as  2*lO  to 
alMi\f  2.’>.ti00  moijai'S c’fs,  docrea'c 
III  lh«‘  noise  power  output  of  the 
tillws  from  I.IMiO  to  II  times  the 
theoretieal  minimum,  and  inerease 
in  the  availalile  |tower  output  from 
I  to  till  watts  at  .'l.iMiii  mek'aiyt'les 
and  up  to  1.20it  watts  at  lower  fre- 
•  pieiii  les  are  amony'  the  develop¬ 
ment'  III  addition,  new  forms  of 
lra\i-linv’  wa\e  tiiU-s  ha\e  been  in- 
\ented  ineliidinv'  the  remarkahle 
ehsiron  wave  tiihe  which  il'es  no 
metallic  w.ive  carrvinir  circuit,  the 
tiansvei'e  current  trav<‘lin»r-wave 
tills',  t ra\ eliiiv' w ave  kKstrons  and 
I'ellex  fuls's.  ami  travelinv'-w  ave 
m.iy'iii't roll  amiditiers. 

It  will  Im'  rememhered  that  the 
tra\flini.'  w;i\4-  tula'  m.lkes  use  of 
a  new  princi|ile  of  amplification  in 
which  the  sivrnal  to  he  amplified  is 


sent  alomr  a  circuit  at  low  velocity 
for  an  appreciahh*  numher  of  wave- 
leiiK'ths  (foreshortened  wavelenvrths 
hecaiise  of  the  low  vel(H'ity  I.  At  the 
same  time  an  electron  stream  is 
sent  near  the  circuit  in  the  same 
diriH'tion  and  at  nearly  the  same 
veliK'ity  as  the  siKHal.  The  siirnal 
field  and  the  electron  stream  inter¬ 
act  in  such  a  manner  that  enerjry  is 
fed  from  the  electron  stream  to  the 
sixrnal  in  conseipience  of  which  the 
siyMial  rises  ex|ionent iaily  in  ampli- 
tinie  or  linearly  in  decibels  aliove 
input  level  as  it  travels.  ilescrip- 
tion  of  this  interaction  has  been 
iriven  III  several  of  the  references 
at  the  end  of  this  article  ‘ 

The  Continuous  interaction  of 
signal  waV)'  and  electron  stream 
o\«'r  a  lonvr  distance,  an  extended 
interaction  which  may  take  plac«‘ 
over  tens  to  hundreds  of  cycles  a- 
compared  with  the  fraction  of  a 
cycle  used  in  tu!«'s  with  irrids  or  in 
.  ca\it>  resonator  h*‘am  tubes,  results 
in  sutlicit'iit  amplification  that  low- 
inns'danct'  circuits  can  still  y'ive 
hijrh  vMin.  ('onstspiently,  such  a 
circuit  as  the  wratpped  up  transmis¬ 
sion  line  or  helix  can  b«-  iiseil  to 
v'i\e  amnlification  over  bandwidths 
of  thousamis  of  mevracycles  where 
only  tens  of  mey'acycles  were 


achievable  in  non-traveliiiK-'vavc 
devices  because  of  their  need  for 
hiKh-impedance  resonant  elements. 

The  followiiitr  is  a  representative 
selection  of  the  more  imivirtant  ad¬ 
vancements  beinvr  made  in  the  trav- 
elinir-wave  tube  art  in  recent  years. 
.\n  all  inclusive  survey  is.  of  course, 
out  of  the  ipiestioii,  since  much  of 
the  work  beimr  done  is  classified 
and  cannot  be  disi-uss,-,!. 

Low  Noitc  Figure  Tubet 

The  {lossibilities  of  travelinj;- 
wa\e  tubes  as  low-noise  devices 
have  been  of  interest  since  Kompf- 
ner  first  disc'ussed  low  noise  [ler- 
formance  on  his  tubes,'  Imleed.  his 
article  discusses  the  device  prin¬ 
cipally  as  a  low  noi.se  amplifier  Al- 
thouK'h  the  noise  fiirures  uuoted 
for  those  first  tubes  were  very  low, 
the  tubes  were  descrilied  as  havintr 
self-oscillation,  low  power  out|)ut 
and  a  relatively  narrow  amplifica¬ 
tion  pass  band.  The  Hell  Lalsira- 
tories  tubes  announced  at  about  the 
same  time  jrave  relatively  wide 
bandwidth  amplification  ( HiHI  me), 
were  free  of  oscillation,  and  oper¬ 
ated  up  to  about  one  watt  output 
power,  but  may  lie  calculated  as 
having’  had  the  order  of  Itb-dh  noise 
fiirure.  which  represents  a  noise  out- 
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FICS.  2  — The  dltc  on  rod  typ*  Iravalinq  wa«*  tub*  (urnlsh**  two  watts  output  at  10.000  me 

in  Traveling- Wave  Tubes 


By  L.  M.  FIELD 

A^^ffC%ate  Profe§9or 
Stanford  I’niierhity 
Stanford,  California 


put  timt*.'*  the  lowe.st  po.tsible 

theoretical  noi.«e  power  output. 

Stanford  I’niversity,  Sylvania 
Re.search  l.aboratorie.s.  Bell  Tele¬ 
phone  Laboratoriej*  and  many  other 
orKHtiizations  have  Iteen  concerned 
with  under.xtandintr  the  cause.x  of 
noise  in  t-w  tube.s  and  pnalucintt 
lower  noise  tubes.  Very  wide 
b;ind,  stable,  low  noi.se  tubes  with 
as  low  as  ll..'>-db  noise  fijfure 
at  me  have  resultetl  from  this 

effort  to  date,  and  a  few  db  further 
improvement  may  be  forthcoming. 
This  value  of  ll..>-db  noise  figure 
for  a  radio-fretpiency  amplifier  at 
S.OOtt  me  may  be  compartnl  with 
such  typical  values  as  14  to  16-db 
noise  figure  obtained  by  using  very 
close  s|)aced  triodes  and  20  to  30-db 
noise  figure  for  most  electron  l>eam 
devices  such  as  early  traveling-wave 
tulies  and  klystron  amplffiers.  It  is 
e.xtremely  likely  that  the  klystron 
can  be  imjiroved  to  the  .same  order 
of  noi.se  figure  as  the  t-w  tube  for 
possible  Use  as  a  narrow  band 
amplifier. 

At  present,  narrow  band  sy.stems 
at  3,000  me  or  higher  generally 
make  use  of  a  cry.stal  mixer  and  do 
their  amplifying  at  i-f  frequencies 
with  a  resulting  noise  figure  of  8 
to  1.1  db.  The  low  noise  traveling- 


FIG.  3  CrowMction  o<  an  aarly  iorm  ol  lb*  dUc^on  rod  typ*  UavvIlnq-waT*  tub* 
built  at  Stanford  Unlv*r*tty 


wave  amplifier  now  appears  to  be 
almost  comjH'titive  with  the  crystal 
mixer  on  a  noise  figure  basis  and 
has  some  advantages,  notably  very 
great  bandwidth,  no  |H*rmanent 
damage  from  r-f  overloads  and 
minor  mechanical  shocks,  and  jmis- 
sible  reduction  in  complexity  in 
some  systems  by  removing  the  need 
for  i-f  amplification  entirely. 

Possible  applications  for  this  low 
noi.se  t-w  tube  ari.se  in  such  devices 
as  radar  receivers,  search  receivers 
and  microwave  relay  link  r«>ceivers. 


I’nfortunately,  no  extensive  theo¬ 
retical  treatment  of  the  reduction 
by  space  charge  of  the  shot  noise 
content  of  an  electron  beam  from  a 
gun  at  microwave  fre<iuencies  was 
available  at  the  l>eginning  of  this 
work  on  noise  reduction  in  the  t-w 
tube. 

The  dio<le  and  multigrid  tube  had 
iH^en  the  subjects  of  extensive 
analysi.s*"*  but  an  electron  gun 
who.se  elei-tron  beam  output  might 
have  velocity  and  current  noise  con¬ 
tent.  both  of  importance  in  noi.se 
calculation,  has  only  recently  been 


analyzed  in  sufficient  detail  to  ac¬ 
count  for  observed  variations  at  low 
n(»ise  figures  in  ojierating  tubes. 
J.  R.  Pierce  of  the  Bell  Telephone 
I.alK)ratorie.s  recently  proposed  a 
theory  of  noi.se  in  such  guns,  includ¬ 
ing  the  efftH  ts  of  transit  angle,  and 
veliKUty  and  current  noise  content 
in  streams,  which  has  accounted  for 
many  ob.served  effects.  C.  F.  Quate 
in  a  doctoral  dissertation  at  Stan¬ 
ford  University  has  moflified  this 
analysis  somewhat  to  obtain  one 
possible  explanation  of  the  observed 
minimum  in  noi.se  figure  as  l)«>am 
current  is  vari€*d. 

It  appears  likely  from  this  work 
that  our  pre.sent  guns  prisluce 
l>eams  which  contain  a  small  but 
significant  temperature  limited  con¬ 
tent. 

Typical  Tub* 

A  tyidcal  low-noi.se  tube  for  the 
3,000-mc  region  is  shown  in  Fig.  1. 
This  tube  has  l»een  measured  at  M.H 
db  minimum  noi.se  figure  and  uses 
a  type  of  construction  now  quite 
common  at  the  Stanford  University 
lalwratory.  The  helix  is  wound  of 
tungsten  wire,  copper  coated  for 
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no.  4  A  3.000  me  t «  hib«  capobl*  ol 
producifiq  40  woks  output 

luw  r-f  111!**,  and  i*  dimtly  sup- 
|itirt*‘<i  by  the  <|UBrtz  tutn*  «*-nvelopt‘. 
Th*-  «*nv«*l(H>«*  is  shrunk  to  precist" 
*i«'  on  a  cenlerlfHs-Kround  tung- 
*t»*n  s«-al  rod  of  the  proper  diam¬ 
eter.  At  eaeh  end  of  the  quartz 
structure  grading  glasses  are  used 
to  uranium  glass  presses  through 
which  tungsten  leads  are  sealed  for 
applying  operating  potentials. 

The  electron  gun  for  producing  a 
low -noise  lieam  uses  a  1‘ierce  gun™ 
with  the  s|>ecial  feature  that  the 
lieain  edge  is  defined  by  a  negative 
elei-tnale  .surrounding  the  cathode. 
This  cau.ses  the  space  charge  poten¬ 
tial  minimum  in  front  of  the  cath- 
isle  to  deepen  rather  than  disapfwar 
at  the  edges  and  hence  cut.s  off  the 
emission  at  the  edges  in  an  attempt 
to  minimize  the  tenqierature  limited 
lieam  content. 

Tulie  o|ierating  parameters  are  as 
follows: 


Hearn  viiltaa'e . 675  volt.s 

Hearn  current . 2IM1  ua 

Interception  current .  1  na 

•  Jam  . 20  db 

Hand  width  . 600  me 

N'oise  tiaure  . 11.5  db 


.■\s  shown  in  Fig.  1,  coaxial-cable- 
Uehelix  matching  devices  have  been 
develop«*d  which  take  the  place  of 
the  wavegiiide-to-helix  matches  of 
earlier  tulM's.*  Because  these 
matches  permit  magnetic  field 
structure>  of  small  diameter  to 
cover  the  tulie  ends,  they  are  now 
used  extensively. 

Ilther  low  tioisii  problems  now 
being  worke*l  on  at  several  re.search 
lalairatories  include  direct  study  of 
the  noise  content  of  Iwams  pnnluced 
by  ele»-tron  guns,  noi.se  riNlucing 
schemes  involving  initial  resonant 
cavities  or  helices,  and  transvi-rse 
field  or  Ix'am  deflection  devices. 

The;  maximum  jviwer  output 
axailable  from  the  tula's  descrilied 
in  I'.MT  was  the  order  of  one  watt 


FIG.  i  Skawad  halls  parmllt  adiual' 
mani  ol  alactron  ipaad 

at  d.'OOO  me.  Although  this  is  sufli- 
cient  power  to  In*  useful  in  the  out¬ 
put  stage  of  a  microwave  relay  link 
transmitter,  higher  output  power 
would  Ih‘  welcome  in  such  an  appli¬ 
cation,  and  would  be  essential  if 
the  tube  were  to  receive  wide  use  as 
a  radar  jammer,  high-level  signal- 
generator  output  tulie,  or  at  lower 
fr«Hpiencies,  a  very  wide  band  tele¬ 
vision  output  amplifier  or  pha.se 
miKlulator. 

The  earliest  work  on  high  power 
t-w  tulie  development  concerned 
itself  with  attempting  to  find  wave 
carrying  circuits  of  higher  fKiwer 
dissipation  and  possibly  with  appre¬ 
ciably  higher  gain  or  higher  etti- 
ciency  than  the  simple  helix.  One  of 
the  tyjw's  of  circuits  used  for  this 
purpose  IS  that  used  in  the  disc-on- 
riMl  tube  shown  in  Fig.  2  and  It. 
These  figures  show  an  early  form  of 
the  tula*  built  at  Stanford  Univer¬ 
sity  w  hich  prmluced  about  two  watts 
at  10,000  me  using  a  h<ilIow  cylin¬ 
drical  electron  lieam.  .\  more  ad¬ 
vanced  form  of  disc  tulie  ha.s  been 
reported  by  the  Federal  Tel«*com- 
munication  Laboratories  to  give 
100  watt.s  at  4.700  me. 

Other  forms  of  circuits  have  also 
lieen  described"  “  and  compared 
with  a  helix  in  a  very  general  way 
by  J.  K.  Pierce.”  The  helix  is 
shown  to  give  relatively  high  gain 
as  compared  with  lum[H>d  element 
circuit.*  iinles.*  the  lum{ied  element 
circuits  are  adjusted  for  narrow 
bandwidths.  Circuits  other  than 
the  helix  have  also  lieen  considered 
for  higher  frequency  applications 
as  will  Ih*  described  later. 

Several  high  power  t-w  tula*  de- 
velopment-*  have  made  use  of  the 
helix  form  of  circuit.  One  of  these, 
a  tube  reported  from  the  General 
Fleet ric  Research  l.alairatories.  has 
prialuced  1.200  watts  output  power 


FIG.  6  A  complsl*  tub*  using  the 
skewed  helix  shown  in  Fig.  S 


at  about  500  me  with  100-mc  iiand- 
width. 

Another  development,  for  the 
3,000  me  region  and  covering  2,000 
to  4,000  me,  u.ses  a  helix  and  pro¬ 
duces  over  GO  watts  output  power. 
This  tulie,  recently  produced  at 
Stanford  and  shown  in  Fig.  4, 
makes  use  of  a  remarkable  gun  de¬ 
signed  at  the  Siierry  Gyro.scope  Co. 
which  in  this  application  sends  an 
electron  beam  of  200  milliamperes 
at  3,000  volts  down  a  tube  or  helix 
0.110  inch  in  inner  diameter  and 
thirteen  inches  long  with  a  loss  of 
onl.v  one  miiliampere.  This  is  ten  to 
twenty  times  the  beam  density  u.sed 
in  the  1047  tulies.  Space  charge 
repulsion  is  overcome  by  a  magnetic 
field  applied  according  to  the  prin¬ 
ciples  (b*scribed  by  A.  L.  Samuel 
and  by  C.  C.  Wang  in  papers  deliv¬ 
ered  before  the  .March  1049  IRK 
Convention  at  New  York  City,  and 
previously  derived  mathematically 
by  I,.  Krilloiiin. 

Other  devices  for  the  production 
of  high  power  at  microwave  fre¬ 
quencies  are  being  develoiied  which 
are  related  to  the  traveling-wave 
tula'  to  a  greater  or  lesser  extent. 

T-W  Mognctroni 

A  very  close  relative  is  the  travel¬ 
ing-wave  magnetron  amplifier.  One 
version  of  this  is  reported  by 
Warnecke  and  his  associates  at 
('..S.F.  in  France  as  having  rela¬ 
tively  high  output  power  and  effi¬ 
ciency.”  .Several  hundred  watts  out¬ 
put  at  4(>-percent  efficiency  at  25  cm 
are  to  be  expected  according  to  the 
publication  This  device  is  similar 
in  general  configuration  to  the 
miilticavity  magnetnin.  However, 
it  is  an  amplifier,  uses  a  flattened 
helix  in  pl.ace  of  the  resonant  cavi¬ 
ties.  and  separates  the  input  from 
the  output  by  a  metallic  partition  so 
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that  rlei’trons  never  travel  more 
than  once  around  tne  circumfer¬ 
ence.  Multiple  cathoiles  placed  at 
various  points  on  the  circumference 
of  the  .single  small  cathode  region 
are  reported  as  being  used. 

.Another  form  of  traveling-wave 
magnetron  is  being  worked  on  in 
this  country  at  the  Raytheon  re¬ 
search  laboratory  and  outputs  of  20 
watts  at  125  me  were  realized  in  a 
first  low-frequency  model. 

T-W  Klyitront 

The  klystron  and  retlex  tube  are 
being  modified  somewhat  to  include 
a  traveling-wave  feature  by  replac¬ 
ing  their  re.sonant  cavities  with 
non  resonant  waveguides.  Such 
tubes  are  reported  a.s  being  worked 
on  at  O.xford  and  at  the  Microwave 
Ijiboratory  at  Stanford.  Although 
these  tubes  do  not  have  the  con¬ 
tinuous  interaction  between  elec¬ 
trons  and  waves  traveling  in  the 
same  direction  common  to  alt  the 
other  tubes  di.scussed  in  this  article, 
they  do  have  traveling  waves  in  the 
waveguides  rather  than  the  stand¬ 
ing  waves  associated  with  resonant 
waveguides  or  cavities. 

They  differ  from  other  forms  of 
traveling-wave  tubes  most  radically 
in  that  electron  stream  and  signal 
interact  only  in  a  short  gap  and 
then  the  electrons  coast  through  an 
r-f  field  free  region  where  they 
undergo  klystron  type  or  reflex 
bunching  rather  than  the  waveform 
of  bunching  of  other  t-w  tubes.  It 
is  at  least  evident  that  the  term 
traveling-wave  tul>e  is  not  suffi¬ 
ciently  descriptive  to  distinguish 
between  these  two  widely  different 
types  of  interactions. 

The  klystron  type  traveling-wave 
devices  are  of  nei’essity  very  high 
power  tubes  (order  of  megawatts) 
since  the  low  waveguide  impedance 
coupled  with  klystron  type  bunch¬ 
ing  re<juires  very  hjgh  l)eam  cur¬ 
rents  to  achieve  sufficient  amplifica¬ 
tion  to  l)e  u.seful  but  when  oj)erated 
at  high  beam  voltage  gives  reason¬ 
able  efficiency.  The  reflex  type 


device  being  worked  on  at  Stanford 
is  useful  at  appreciably  lower  power 
levels.  It  has  a  severe  feedback  or 
oscillation  problem  since  it  has 
equal  gain  in  each  direction  unless 
electron  paths  are  warf)ed  appre¬ 
ciably. 

The  traveling-wave  klystron  is 
somewhat  similar  in  principle  to  the 
distributed  amplifier"  '*  which  has 
used  ordinary  pentodes  coupled  to 
loaded  transmission  lines  to  give 
gain  below  the  video  range  and  up 
to  100  me  as  a  pass  band.  The  com¬ 
parison  is  sufficiently  clo.se  that  the 
terms  distributed  klystron,  and  di.s- 
tributed  reflex  tube  might  possibly 
be  applied  to  these  devices. 

Transverse  Current  T-W  Tube 

.At  least  one  form  of  tube  is  now 
known  in  which  the  electron  Iteam  is 
sent  across  a  tube  transverse  to  the 
principal  direction  of  wave  or  signal 
travel  as  in  the  traveling-wave  kly¬ 
stron  or  reflex  tubes  just  described, 
but  which  produces  a  component  of 
wave  velocity  in  the  electron  travel 
direction.  This  permits  electron 
s|)eed  to  be  adjusted  to  equal  wave 
speed  and  hence  give  continuous 
interaction  over  the  entire  electron 
path.  The  device  makes  u.se  of  a 
skewed,  race-track  .shaped  helix  as 
shown  in  Fig.  5,  and  the  interaction 
gives  fields  which  rise  es.sentially 
exponentially  across  both  the  width 
and  length  of  the  helix.  A  finished 
tube,  produced  at  Stanford  and 
shown  in  Fig.  6,  has  been  tested  and 
found  to  give  relatively  high  gain 
for  a  small  device.  The  helix  shown, 
approximately  one  and  one-half 
inches  wide  and  three  and  one-half 
inches  long,  is  only  3  foreshortened 
wavelengths  wide  and  9  foreshort¬ 
ened  wavelengths  long  at  190  mega¬ 
cycles  for  the  beam  velocity  cor¬ 
responding  to  50  volts.  Yet  under 
these  conditions  the  tube  has 
demonstrated  over  20  db  of  ampli¬ 
fication  and  operates  well  from 
about  150  to  400  me  with  CO  ma  in 
the  beam  corresponding  to  only  3 
watts  beam  power. 


The  very  high  current  for  such  a 
low  voltage  is  one  of  the  advantages 
of  this  form  of  construction.  Most 
t-w  tubes  and  other  tubes  using 
electron  beams  suffer  from  too  high 
beam  impedance;  in  other  words, 
they  can  get  only  relatively  low  cur¬ 
rents  at  high  voltages.  Another  ad¬ 
vantage  of  the  transver.se  current 
construction  is  the  very  low  beam 
density  and  consequent  easing  of 
cathotle  and  space  charge  repulsion 
problems.  In  addition,  the  tul)e  can 
be  extended  indefinitely  normal  to 
the  direction  of  electron  flow  with¬ 
out  adding  to  elwtron  beam  produc¬ 
tion  or  focusing  problems  since  all 
new  electron  paths  w’hich  are  added 
are  of  the  .same  form  and  length  as 
previous  paths.  | 

The  theory  of  operation  of  this  | 
device  indicates  that  the  gain  in  db 
will  not  rise  as  the  one-third  power 
of  the  current  as  it  does  for  the 
usual  one  dimensionally  extended 
t-w  tube.*  Rather  for  low  currents 
it  will  first  increase  as  the  square 
of  the  current,  and  increase  then 
with  progressively  diminishing  ex-  | 

ponent,  until  for  high  currents,  the  i 

gain  asymptotically  approaches  a  ^ 

value  indei)endent  of  current.  j 

Measurements  on  the  tube  just  ^ 

descrilwd  appear  to  verify  the 
theory  both  in  the  form  and  the 
absolute  magnitude  of  the  gain —  ? 

current  curve.  I 

It  may  be  hoped  that  further  de-  f 
velopment  of  the  transverse  current  ' 
amplifier  may  make  it  an  important 
contender  for  medium  or  high  | 

power  levels  at  relatively  high  effi- 
ciencies  l)e<’au.He  of  the  high  beam 
current  at  low  voltage  available  in 
this  tube. 

Bandwidth  and  Fraqutney  of  Oparation 

.Appreciable  strides  in  increasing 
the  bandwidth  or  amplification  pass- 
band  have  l)een  made  since  the 
earliest  t-w  tubes,  and  even  greater 
.strides  have  been  made  in  changing 
the  fre<tuency  of  operation  of  these 
tubes.  Much  improvement  in  band¬ 
width  has  resulted  from  the  use  of 


FIS.  7 — Much  improTamant  in  bandwidth  hai  raiultod  irom  Ih*  um  of  taparad  matchlnq  tacliona 
Irom  hallx  to  a  coaxial  llna 
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riG.  I  Photograph  (howinq  loodbock  circuit  ol  a  travoltnq  wav*  tub*  omcillator 
which  9tv**  contlnuoui  tunlnq  Irom  IS.OOO  to  24.000  me 


ta|M‘r«>il  matthiiiir  sttlnnis  fr<im 
helix  tn  «  rtmxiul  line  a.t  mHowd  in 
Fik-  7.  Siifh  niati'hinir  stHtidn.t 
were  tleveltipetl  at  KCA  laihitrattir- 
tf!t  and  Stanftiril.  The  tube  tthitwn 
IS  a  Stanford  t>|<e  for  relatively  low 
frtsiuenry  amplitication  and  ha.s 
ojterated  well  over  .sllithtly 
than  a  H  to  1  raiiife  in  freipiencv. 
The  tutie  has  i.'iven  the  tinier  of  I'l 
to  5(1  dh  h'ain  from  500  t<i  1,0<'<* 
meKaeycle.s  anil  at  near  saturation 
(Hiwer  levels  has  o|uTateit  at  5<MI 
mejfaeyeles  with  HO-pereent  efti- 
nency  (r-f  output  powei-  tod-i  Iwam 
IHiwer).  With  retluti-tl  eolleifor 
potential,  riO-pereent  efli<  lem  y  has 
been  measurt'tl. 

The  same  type  of  mateh  wiMt-usi-d 
in  the  tulie  ileserilied  previmislv  as 
iriving  (iO  watts  output  in  the 
to  1.000  mei.'ai> fie  rait^'e  The  low¬ 
est  fretpieney  t-w  tube  tillown  to  the 
author  is  the  transverse  eurrent 
tulH-  which  has  amtilitieil  at  150 
meK'acycles,  The  tube  of  Fiv'  7  is 
a  more  common  variety  arat  kom's 
tlown  to  500  meifacycles  as  previ¬ 
ously  mentioned.  (If  course,  dis¬ 
tributed  amiililiers  usitiir  pentisles 
cover  from  a  few  mecacviles  to  150 
or  500  me 

In  the  direction  of  hix'lier  fre- 
t|.ienioes.  early  motlel  l.ooo-mc  helix 
IuIm-s  have  lieeii  scaled  to  lO.OOtl  nic 
anil  25,000  nic.  Fair  Kain  levels  at 
10, (MH)  me  and  just  irreater  than 
unitv  ijain  at  25.oi>i)  me  apja-ar  to 
In'  the  tu'st  results  to  date  Tubes 
with  foreshortened  dimensions  have 
In-en  built  for  12,ti00  me.  With  10 


milliamiHTes  at  2.000  volts,  tubes 
of  this  ty|M'  have  pnaluced  at  least 
one  milliwatt  of  power  at  21.()0<) 
mevracycles,  second-harmonic  out- 
(lut.  Such  tubes  have  been  used  in 
feedback  circuits  jrivinjr  continuous 
tuniiiK  of  the  oscillation  freipiency 
from  15.000  me  to  24.000  me.  Such 
an  oscillator  is  shown  in  Fitr.  8. 
I'll  to  tifth-harmonic  output  has 
been  oliserved  iti  other  tubes.  Tubes 
usinv.'  a  repetitive  or  loaded  trans¬ 
mission  line  consisting'  of  a  slotted 
metal  b’lsk  are  reported  by  Hell 
Telephone  1  .aboratories  to  have 
■  K'iven  jrain  at  about  25.000  me.  .Also. 
.1  helix  tyjie  tiilie  has  j.'iven  y'ain  at 
(i.25  mm  at  the  Hell  I.aboratories. 

There  is  some  hope  that  the  type 
of  j.>un  and  beam  used  in  the  2.000 
to  l.ooo  me  tube  may  In'  scaled  down 
III  si/e  and  open  up  a  whole  new 
tii'M  of  possibilities  for  '-vv  tubes 
.it  above  50,000  meiracycles. 

The  EIccfren- Wav*  Tube 

This  article  is  nut  intended  to  in¬ 
clude  .1  complete  de.scription  of  elec¬ 
tron-wave  tube  developments,  but 
no  summary  of  proj:re.ss  on  t-w 
tubes  could  avoid  some  discussioti 
of  this  imiHirtant  new  develop¬ 
ment.  '  The  electron-wave  tlllie. 
which  use.s  an  additional  electron 
beam  to  ri'iilace  the  metallic  w;ive 
carrv  iiiK' circuit  of  the  t-w  tube,  w  ill 
probably  surpass  the  t-w  tube  in 
some  a|i|ilications.  .At  the  moment 
it  ai'jN'ars  to  In*  a  much  lower  r-f 
tmwer  device  and  may  in*  capable  of 
only  comparable  noise  pi'rformance. 


It  appears  to  lie  capable  of  very 
hiifh  Kiiin  unit  lenKth  a.s  com¬ 
pared  with  most  t-w  tulie.v,  althouKh 
recently,  hiKh-Kain-per-unit-lenjrth 
t-w  tulies  have  been  ma  le,  for  ex¬ 
ample  the  tulie  of  FiK-  7. 

The  mo.st  promi.sinK  field  for  the 
electron-wave  tul>e  seems  to  be  its 
[Missible  use  for  millimeter  wave 
oscillators  and  amplifiers,  for  the 
ranjre  50,000  to  perhaps  U)0,000  me. 

Theoretical  Studies  and  Conclusion 

T'inally,  there  should  be  men¬ 
tioned  the  larjre  amount  of  theoret¬ 
ical  study  on  variims  t-w  tulu'  prob¬ 
lems  now  enirajrinjr  the  attention  of 
many  workers  here  and  abroad. 
Such  problems  as  the  noise  in 
U'ams.  the  noise  figure  of  various 
forms  of  t-vv  tulies,  and  methiKis  of 
holdinK  beams  topether  ajrainst 
space  charge  repulsion  have  been 
mentioned.  Other  problems  beinp 
studied,  amonjf  many,  are  the 
effects  on  tube  jrain  of  space  charjje, 
helix  attenuation,  and  helix  or 
structure  y'aps;  nonlinearity  and 
.saturation  at  hijrh  power  levels; 
effects  of  finite  beam  size  on  noise; 
pain  and  noise  in  transverse  field 
and  transverse  current  tubes; 
hipher  order  modes  on  helices,  and 
el»‘ctron-wave-tube  pain  for  various 
beam  veliN-itv  distributions  and 
sjiatial  separations. 
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Design  of 

ABSORPTION  TRAPS 


rnivfr>al  ropon-.!*  nirves  >how  the  ratio  of  the  res|M>n>>e  of  a  tuiietl  eireuit  to  uhieh  a 
trap  is  (‘oiipled  to  the  response  without  the  t  rap  f(»r  typieal  values  of  attenuation  and  trap- 
eireuit  frequency  separation.  Nonioj'raph  permits  rapid  determination  of  eoupliiif:  factor 


By  JACK  AVINS 

RCA  Labttrtttor\r$ 

Katiio  Corporation  of  <4mrru'a 
Srw  York,  A'.  V. 


Thk  pkobi,km  of  obtaininir  at¬ 
tenuation  at  critical  fretiuen- 
cies  arises  freiiuently  in  the  (lesi»rn 
of  amplifiers  employing'  tuned  cir¬ 
cuits.  One  widely  used  meth(Ki  of 
<)btaininK  this  attenuation  is  by 
means  of  absorption  traps. 

The  type  of  absorption  trap  anal¬ 
yzed  in  this  pajwr  consists  of  a  cir¬ 
cuit  tuned  to  the  rejection  fre¬ 
quency  and  coupled  to  a  tuned 
circuit  which  is  fed  by  a  constant- 
current  .source  such  as  a  jM'ntfHle 
tulK>.  An  analytical  expression  is 
derived  to  show  the  attenuation  in¬ 
troduced  by  the  trap  and  its  effect 
on  the  variation  in  amplification 
with  freipiency.  This  information 
is  pre.sented  by  universal  curves 
which  show  the  ratio  Indween  the 
response  obtained  with  a  trap  to  the 
response  obtained  without  the  trap, 
as  a  function  of  the  followinj?  para¬ 
meters;  (1)  the  rejection  at  the 
trap  frerjuency,  (2)  the  generalized 
frequency  .separation  between  the 
trap  and  the  circuit  to  which  it  is 
coupled,  and  (.'$)  the  ratio  between 
the  Q  of  the  trap  and  the  Q  of  the 
circuit  to  which  it  is  coupled. 

Applicotiofi 

A  typical  application  is  founil  in 
the  design  of  video  intermediate- 
frequency  amplifiers  of  television 
receivers  which  employ  staggered 
tuned  circuits  a.s  coupling  elements. 
In  these  receivers  rejection  at  the 
accompanying  sound  carrier  fre¬ 
quency  and  at  the  picture  and  sound 


carrier  frequencies  of  the  adjacent 
channels  is  frequently  obtained  by 
means  of  ab.sorption  traps  which 
are  inductively  coupled  to  the  stag¬ 
gered  tuned  circuits.  The  univer.sal 
response  curves  presented  show  the 
effect  of  the  absorption  traps  on  the 
response  over  the  pass  band  as  well 
as  the  magnitude  of  the  after  re- 
spon.se  which  impairs  the  skirt 
selectivity. 

Response  Curves 

Although  universal  respon.se 
curves  have  long  been  u.sed  for  the 
simple  resonant  circuit  and  for 
synchronous  double-tuned  circuits, 
analogous  curves  heretofore  have 
not  been  available  for  ab.sorption 
traps.  The  universal  response 
curves  presented  here  enable  the 
same  simplification  in  the  design  of 
absorption  trap  circuits  as  results 
from  the  use  of  universal  respon.se 
curves  for  single  and  double-tuned 
circuits.  Since  a.s  many  as  three 
absorption  traps  are  frequently 
used  in  the  video  intermediate-fre¬ 
quency  amplifier  of  a  television  re- 


riC.  1  Circuit  diagram  and  •gulvalant 
circuit  oi  a  typical  ampliliur  •mploylng 
an  absorption  trap 


ceiver,  the  saving  in  design  time  is 
significant. 

It  is  of  interest  that  the  universal 
respon.se  curves  indicate  that  opti¬ 
mum  performance  is  obtained  when 
an  absorption  trap  is  coupled  to  a 
circuit  which  is  relatively  close  in 
fresiuency.  A  mi.sconception  that 
the  circuits  should  be  widely  .sepa¬ 
rated  has  led  to  the  design  of  .some 
amplifiers  having  relatively  high 
distortion  of  the  pass  band  and  high 
after  responses  for  a  given  rejec¬ 
tion. 

Determination  ot  Reiponse  Ratio 

A  typical  circuit  employing  an  ab¬ 
sorption  trap  is  shown  in  Fig.  1. 
The  amplifier  plate  load  consists  of 
the  tuned  circuit  which  is  in¬ 
ductively  coupled  to  the  trap  circuit 
L.C,.  In  addition  to  the  simple  in¬ 
ductive  coupling  shown  in  Fig.  1,  it 
is  iKTSsible  to  use  other  forms  of 
coupling  such  as  high-side  capaci¬ 
tive  coupling.  As  with  .synchronous 
double-tuned  circuits,  results  are 
equivalent  in  the  narrow-band  case. 

The  effect  of  the  trap  on  the  over¬ 
all  response  is  conveniently  ex- 
pres.sed  by  determining  the  ratio  of 
the  response  with  the  trap  to  the 
response  without  the  trap.  This 
ratio  is  particularly  convenient  in 
applying  the  results  to  the  design 
of  stagger-tuned  amplifiers.  It  per¬ 
mits  the  conventional  procedure  to 
l)e  followed  in  the  design  of  the 
staggered  circuits  and  the  effect  of 
the  traps  can  then  be  added  to  de- 


ELECTRONICS  — ;onuarr,  19S0 


10S 


CHAfif 


Chart  2 


Chart  e 

'KAP  BljCCTlOH< 


CHART  7 
'BAP  «t  JtCT  OH- 


r^AP  Sf  PAPaTiOH 


lAp  >*PAAAr  rwt 


CHART  0 
RfXCTtOM. 
SlPAPA^iCN. 


CHART  4 


DESIGN  or  ABSORPTION  TRAPS  (continued) 


Jcnyofy.  1950  —  EllCTItONICS 


'Chart  13  • 

rAAP  RCjICT  OR'/AOft 
MAP  •CPARAVC«l'P,*0 


map  •tjCC’10%. 


Chart  U' 


Chart  h 
»PAP  RkJEC^KJN'V 
TPAP  WPARA^  OR* 


^  Chart  13 

TAAP  RC^C^IOH>»M 


Map  3CPAPATOf»< 


CHAR^  12  " 
T»aP  RCJlCV>OH>?Ot>« 
’»AP  StPAPATiOH  PtJ  0 


ELECTRONICS  —  Jonuory,  1950 


■ 

-.- 

^  ~T  chart  16  ~1 

T»AP  «f  jCCTCw.MOt  1 

:  '  ^ 

s 

■M 

■ 

msai 

1 

WB&smm 

_J 

m 

8i 

i  i 

fl 

1! — ! — 

•  10  i  i 

rnumwi 

m 

■'/'”!  .  1 

! 

,  yr 

! 

i 

1  i 

1 

—.llL 

r 


l*Ttniit»-  the  overall  reapon.ie. 

Oalinit)**  at  Tarmt 

The  folloM'iriK  termi*  are  liefitieil: 

t,  reMonant  frwjuency  of  the 

primary 

/.  resonant  fniiuency  of  the 

trap 

'*  (f  -  f.)  /.  fractional  de- 
tuninif  with  reapei  t  to  trap 

V  '  f.  —  /.)  f.  -  fra<'tional 
detuninir  of  primary  with  re.ijKHt 
to  the  trap 

;»  2(J,l  Keneraliziil  frac¬ 

tional  iletuninir 

p  2Q,l,  jreneralized  frac¬ 

tional  detiininK  of  primary  with  re- 
a|M»<'t  to  trap 

-I  4r.'f,‘M‘  H,K,  t coupling'' 

1  ritical  coupling)' 

«  W.  W,  “  trap  Q  primary  H 

/f  deaired  attenuation  at  the 

trap  friHpieiM-y 

If  21  *  1.  it  can  l*e  shown  that 
the  imp«‘dance  reflected  by  the  trap 
1*  1  (1  4  w’p’)  —  )  «/'  <1  •  n'p’t 

It  can  further  Ih*  shown  that  the 
effect  of  the  trap  can  be  represented 
as  a  function  of  three  parameters 
bv  the  followintr  expression  ; 

l(nr|iiiiiiw  with  IrKfi 
.  IlmiM iiiae  without  trap 

[1  4-  ^  p  —  Pi  I  ’  _ 

I  1  ♦  ..  ( 1  4  n’p’l  !■  ’  4-  I  P  —  Pi  ~ 

■  •  np  ■  I  t  nVi  I  ’  1  ^1 

The  three  parameters  are  p  ,  n,  and 
H  as  previously  defined. 

The  couplintr  factor  j  is  related 
to  the  attenuation  intriwluced  by 
the  trap  at  its  resonant  freipiency 
bt  the  eipiation  i  I  *  il’  N’ 
■1  •  Pi’)  P ’■  As  is  to  1k>  expei’ted 
the  value  of  the  cou|ilinir  factor 
de|M*nds  not  only  on  the  desired  at¬ 
tenuation  but  on  the  jteneralized 
tiinimr  .separation  p. 

The  analytical  solution  ( Ki).  I) 
may  la*  expressisl  in  a  more  useful 
form  liy  plottinir  the  resjionse  ratio 
for  suitable  values  of  the  thriv 
I>arameters. 

fafivt  CKorts 

The  families  of  curvb's  shown  in 
t'harts  1  to  1(>  are  the  result  of  plot¬ 
ting'  Kij.  I  as  a  function  of  p  for 
representative  values  of  the  param¬ 
eters;  frtvjuency  separation  p.  at- 


nC.  2  Nomograph  tor  dolorminatlon 
ol  couplinq  laclor  bwlwoon  absorption 
trap  and  lunod  circuit 


tenuation  at  the  trap  frequency  H, 
and  ratio  n. 

Four  values  of  p,  are  chosen, 
these  are  <(,  0.5,  1.0,  and  2.0.  The 
curves  for  p,  —  0  show  Che  response 
for  the  limitinyr  ca.se  as  the  fre- 
ipiency  separation  approaches  zero. 
The  curves  for  p,  =  0.5  correspond 
to  the  trap  lieinK  tuned  to  the  fre- 
nuency  at  which  the  response  of  the 
primary  by  itself  is  fM)  percent  of 
its  maximum  response.  Similarly, 
p  1.0  corresponds  to  the  70.7  — 
percent  point  and  p,  —  2.0  corres¬ 
ponds  to  the  44.7  iwrcent  point. 
These  values  cover  the  ranKC  nor¬ 
mally  encountered  in  the  applica¬ 
tion  of  absorption  traps. 

Curves  are  drawn  for  four  values 
of  the  attenuation  H.  The.se  are 
N  =  8,  14.  20.  and  20  db,  corre- 
s|Minilini!'  to  an  attenuation  of  from 
2.5  to  20  times  in  voltaye  ratio. 

For  each  value  of  p  and  /C.  curves 
are  drawn  for  three  values  of  n: 
a  —  10;  n  UO;  and  n  —  40.  The.se 
values  of  the  ratio  between  the  sec¬ 
ondary  and  primary  ti  correspond 
to  the  values  encountered  in  the  de- 
sijrn  of  stayyer-t  lined  amiilifiers  at 
television  intermediate  freipiencies. 

A  decibel  scale  is  u.sed  in  plotting' 
the  response  ratio  to  |H*rmit  the  ef- 
fiH-t  of  several  traps  to  be  deter¬ 
mined  by  addition  of  the  individual 
respon.se  ratios.  The  overall  re- 
s|H)nse  is  then  determineil  by  the 
adilition  of  the  total  response  ratio 
curve  to  the  response  obtained  in 
the  absence  of  the  absorption  traps. 
Care  must  be  taken  to  combine  the 


curves  with  resfiect  to  an  absolute 
freijuency  scale. 

The  resjion.se  curves  are  all 
jilotted  on  the  basis  that  the  trap  or 
.secondary  frequency  is  lower  than 
the  freijuency  of  the  circuit  to 
which  it  is  coupled.  If  the  ojijiosite 
is  true,  the  curves  still  apply  pro¬ 
vided  the  jKisitive  direction  of  the  p 
freijuency  scale  is  reversed.  The  de¬ 
sired  resjMjnse  is  then  the  mirror 
imaKe  of  the  resjHinse  shown  in  the 
charts. 

Nomoqraph  for  Couplinq  Determination 

The  coupling  factor 

"  “  %lf. 

is  related  to  the  attenuation  intro- 
iluced  by  the  traji  at  its  resonant 
frequency  by  the  eijuation 

(1  -4-  «)  ’-  /P  (1  r  pp  ~  pI 

.\.s  is  to  be  expected,  the  value  of 
the  coujilinjr  factor  ilejH'nds  not  only 
on  the  desired  attenuation  but  also 
on  the  generalized  tuniny  sepa¬ 
ration  p. 

.A  nomojrrajih  constructed  from 
this  iMjiiation  to  enable  the  rajiid 
determination  of  a,  when  Pi  ami  H 
are  known,  is  shown  in  Fiy'.  2. 

To  determine  exjierimeiitar.v  the 
coujilinp  corresjiondiny  to  a  yiven 
value  of  j,  the  traj)  is  initially  tuned 
to  the  same  frisitiency  as  the  pri¬ 
mary.  The  coujilini.'  is  then  adjusted 
until  the  resjion.se  /C  drojis  to 
I  I  1  -r  7>  of  the  original  resjionse. 

Conclusions 

The  universal  resjionse  curves 
jiresented  in  Charts  1  to  1*>  sijmifi- 
cantly  reduce  the  labor  required  to 
.solve  jiroblems  involving'  absorjition 
trajis.  An  examination  of  these 
curves  reveals  that  so  far  as  the 
circuit  desiyn  jiermits,  it  is  desira¬ 
ble  to  have  the  freiiuency  sejiara- 
tion  as  small  as  jiossible;  and  a  hijrh 
trap  Q  is  desirab’e. 

It  is  clear  that  neither  the  1.  C 
ratio  of  the  primary  nor  the  I.  C 
ratio  of  the  trap  have  any  etTeit  on 
the  resjwmse  of  the  circuit,  provided 
the  projier  couplinjr  is  used.  In  yen- 
era!  the  value  of  trap  inductance  is 
determined  so  as  to  obtain  the  max¬ 
imum  Q  consistent  with  a  con¬ 
venient  physical  coil  size. 
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FIG.  1  -  Basic  calhods  coupUd  clippsr  circuit  with  rs^snsration 
provided  by  and 


FIG.  2  Applied  voltaqo  wave  thowlnq  mechanlsBi  oi  pulse 
generation 


Variable 

I 

Pulse-Length  Generator 


KrfitMieration  adtlrd  tt»  a  catlio<le-(;uii|>le(i  provitles  linearly  variable  pulses  ; 

raiifiin^  frum  O.ii  to  24  niiertisecoinls  in  >\itlth  ami  peak.-tt»-peak.  vollafie  values  between 

4..)  anti  b.7)  \ults 


Tiik  skvkrai.  avail abi.k  typk.>; 

of  Viiriable-pul.se-lenjrth  }ffn- 
orators  us**  two  basic  circuit.s  for 
olitaininjf  a  variable  output.  The 
first  dilTerentiate.s  u  stjuare  wave 
and  clips  the  resultinir  pul.se.  By 
varyiiiK  the  time  constant  of  the 
differentiatinir  circuit,  the  length  of 
the  clipped  jiul.se  i.s  controlled.  The 
other  circuit  i.s  a  one-shot  multi¬ 
vibrator  in  one  of  its  forms.  Here 
the  time  retjuired  for  the  circuit  to 
return  to  eijuilibrium,  after  receiv- 
inyr  an  injiut  jiulse,  determines  the 
jiulse  leniTth. 

In  .some  ajiplication.s,  such  a.s 
pulse-width  modulation,  it  would  be 
convenient  to  vary  the  pulse  width 
linearly  over  a  wide  ranjre  as  a  func¬ 
tion  of  some  voltatre  or  curr>?nt. 
The  jihantastron'  jrives  a  linear  \ar- 
iation  controllable  by  a  voltajrt*  but 
provides  an  extremely  limited  width 
variation.  The  cathode-coujiled 
multivibrator  can  be  designed  to 
give  large  variations  in  pulse  width. 
Hut  it  is  difficult  to  make  this  varia- 
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tion  linearly  j)roi)ortional  to  the  con¬ 
trol  voltage,  especially  as  the  fre- 
tjuency  of  operation  is  increa.sed. 
The  generator  circuit  to  l>e  pre¬ 
sented  here  was  develoi)ed  to  im- 
jjrove  the  linearity  between  pulse 
width  and  control  voltage  while 
jiermitting  the  widths  to  be  contin¬ 
uously  varied  throughout  the  rei)e- 
tition  period.  The  circuit  o{)erates 
by  a<ljusting  the  level  at  which  a 
.sawt(K)th  volUige  is  clipped. 

Basic  Circuit 

The  basic  circuit  of  the  genera¬ 
tor,  shown  in  Fig.  1,  is  the  cathode- 
coupled  clipjH'r  develo|H*d  by  (lold- 
muntz  and  Kraus.s*  with  regenera¬ 
tion  provided  by  C'e  and  R,i  to  im¬ 


prove  the  ri.se  time  of  the  uuti>ut 
jnil.se.  Regeneration  also  decrea.ses 
the  re<iuired  injjut  level  necessary 
for  satisfactory  clipping. 

With  the  input  voltage  at  zero, 
and  a  low  value  of  bias,  /vVn,  on  the 
grid  of  r„  r,  conducts  and  V’,  is 
cut  off.  .As  the  bias  is  made  less 
negative  I’,  starts  to  conduct.  Its 
current  causes  a  rise  of  cath<Mle 
jMdential,  which  sub.sefjuently  cau.ses 
I',  to  i>e  cut  *itr.  Regeneration  aids 
this  switching  process.  Tube  t’, 
will  remain  cut  off  until  the  grid 
bias  on  V,  is  decreased  to  a  |)oint 
below  cut-off.  While  it  is  not 
t)hy.sically  possible  to  provide  suffi¬ 
cient  regeneration  to  cause  I’,  to  cut 
off  exactly  as  V',  starts  to  conduct, 
the  change  required  in  grid  1 -to- 
ground  voltage,  e,  necessary  to 
change  V’,  from  "on”  to  "off"  can 
be  made  in  the  order  of  a  volt. 
For  this  reason,  the  switching  level 
is  indicated  as  a  single  line  in  Fig.  2. 

Now  suppose  that  the  applied 
voltage,  e,  i.s  a  sawtooth  voltage 
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|>luM  the  d-c  biaR  If  the  |>eak 

value  of  t  IN  never  Buffit'ient  tu  cause 
I’l  tu  coniJuct,  no  chantte  occurs  in 
the  plate  circuit  of  V’,.  In  Fiif.  2, 
e  causes  1’,  to  start  conductuiK  at 
IMiiiit  /,  to  continue  conductinir  for 
a  lime.  T,  and  then  t4)  cut  off  at 
jKiirit  y.  A  positive  pulse  of  dura¬ 
tion  T  will  apiM-ar  at  the  plate  of 
I'l.  Hy  further  increasing  e,  T  can 
in:  made  to  increase  linearly  with 
A’,,,  if  the  sawtooth  voltajre  is 
liiu'ar.  When  the  time,  T,  is  eijual 
to  the  (M-riixl  of  the  sawtooth,  the 
output  pulse  will  drop  to  zero  be- 
I'ause  f,  will  l)e  cut  off  for  the  full 
p«*riod. 

Availed  Volraf*  R«auirem«ntt 

The  minimum  sawfiKith  voltaye 
ie<iuired  is  about  Hi  volts  jHuik-to- 
p'-ak  ami  may  In-  obtained  from  any 
«'onvenn*nt  source  such  as  the  time- 
base  voltaite  from  an  oscillosco|H*. 
However,  for  experimental  pur¬ 
poses,  a  simple  bliH'kinir-oscillator 
saw-tiMith  iferierator'  was  built  and 
is  shown,  together  with  the  varia- 
ble-leiiy'th  pulse  Ken<>rator  in  Fiy.  H. 
The  waveform  of  the  sawtooth 
Ifenerator.  as  taken  from  the  dis¬ 
play  on  a  Tektronix  Mmlel  all 
oscilloscope,  IS  not  ideal  but  its 
linearity  is  suftuient  for  its  in¬ 
tended  purpose.  .A  triangular  wave¬ 
form  would  also  Ik'  suitable  but  it  is 
usually  more  ditffcult  to  obtain. 

The  minimum  pulse  width  attain¬ 
able  with  the  circuit  constants  of 
Fitf.  :t  IS  <15  mii'rosecond.  This  i-- 
limited  primarily  by  the  sharpness 
and  jitter  of  the  sawtooth  voltay*'. 
The  maximum  pulse  width  with  a 
■10-kilocycle  repetition  rate  is  21 
microsivonds.  Voltayre  A’,.,  is  initi¬ 
ally  adjusted  to  a  value  that  will 


permit  A',,,  to  control  the  pulse 
over  the  full  width  ranj?P.  The 
pulse  heiKht  varies  from  4.5  volts 
ix'ak-to-peak  at  maximum  jiulse 
w  idth  to  f>.5  volts  at  minimum  pulse 
width.  The  variation  in  heiyrht 
could  be  further  decreased  hy  a 
dei-rease  in  rejreneration  at  the  ex¬ 
pense  of  increased  rise  time  of  th*- 
output  j'ulse.* 

Pulse  width  as  a  function  of  A’-,-, 
IS  shown  in  Fijr.  1.  Curve  .-t  rise 
time  is  jrood  but  the  width  varies 
in  a  nonlinear  manner  since  jrrid 
lurrent  tlows  in  P,  for  a  portion 
of  the  cycle.  To  prevent  jjrid  cur¬ 
rent  from  rtowinjt.  a  larjrer  cathode 
resistor  is  used  and.  to  offset  the 
ilecrease  in  output,  a  larjrer  load 
resistor  is  used  in  the  plate  circuit 
of  V,.  Linear  output  of  larjre  ampli¬ 


tude  aiui  jioor  rise  time  of  curve  li 
is  thus  achieved.  The  compromise 
solution  jrives  the  results  of  curve 
('  which  has  sufficiently  koo<1  lin¬ 
earity,  reasonable  output,  and  rise 
time  satisfactory  for  most  purposes. 
The  sensitivity  of  the  pulse  Kener- 
ator  (sensitivity  beinjr  defined  as 
the  ratio  of  chanRe  in  pulse  width 
to  the  chanjre  in  control  voltajre 
A’rr.)  will  vary  inversely  with  the 
maRtiitude  of  the  sawtooth  voltage. 
Hy  reference  to  Fig.  2  it  will  be  seen 
that  A'.,  has  to  change  by  a  small 
amount,  roughly  equal  to  the  peak- 
to-jwak  value  of  the  sawtooth  volt¬ 
age,  to  get  KiO-percent  change  in 
width  when  the  amplitude  of  the 
saw  tiMjth  is  small.  As  the  sawtooth 
amplitude  is  increased  the  change 
in  A’,,  must  also  be  increa.sed  to 
provide  IdO-percent  change  in  pulse 
width. 

As  shown  in  Fig.  2  the  trailing 
«-dge  of  the  juilse  remains  fixed  and 
the  leading  edge  is  moved  out  as 
A-’rr-  increases  in  magnitude.  If  it 
should  Ik?  desirable  to  reverse  this 
operation  the  polarity  of  the  saw¬ 
tooth  voltage  should  be  reversed. 
The  leading  edge  will  then  remain 
fixed  and  the  trailing  edge  of  the 
jiulse  will  move. 

Meoiurement  ot  Pulse  Width 

The  jH>int-by-point  accuracy  of 
the  pulse-width  measurement  is 


riG  }  tlocklnq  oscillator  sawtooth  osnstalor  Issdtnq  tho  sartabls  Isnqth  puls# 
q«n#rafor 
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FIG.  S  PuIm  ampliti*!  with  qain  ol  S.  qWinq  maximum  output  oi  25  Tolti  poak  to  poak 


limitt'il  by  the  prticedure  used  in 
thi.s  investigation.  A  Browninv: 
Sweep  Calibrator  Model  GL-22  with 
0.5-microsecond  markers  was  used 
as  the  width  indication.  Markers  of 
0. l-micro.second  width  are  available 
with  this  instrument  but  they  had 
insufficient  amplitude  for  this  par¬ 
ticular  work.  With  rea.sonable  care, 
the  <i.5-micro.second  markers  give 
reliable,  repeatable  data. 

•A  d-c  amplifier  may  conveniently 
be  provided  to  .supply  Hni  so  that  a 
relatively  small  change  in  volfajre  is 
necessary  to  chanKe  the  pulse  width. 
Grid  supply  voltages  A’,.,  and 
were  supplied  from  suitably  !)>•- 
passed  Voltaire  dividers  connected 
to  the  reirulated  plate  supply  in  this 
ex|)erimental  model. 

The  unit  described  here  was  de¬ 
signed  to  oj)erate  only  in  the  vicin¬ 
ity  of  10  kilocycles.  Ix)wer-fre- 
quency  operation  is  easily  achieved 
by  merely  decrt'asinir  the  frequency 
of  the  sawtooth  voltaire  and  increas- 
inir  the  size  of  the  couplinir  capaci¬ 
tors.  Linearity  could  be  further  im¬ 
proved  by  jrivinir  the  desiirn  of  the 
sawtooth  generator  more  attention. 
Conventional  series  and  shunt  peak¬ 
ing  meth.'sls  may  be  employed  if  im¬ 
provement  of  the  rise  time  or  an  in¬ 
creased  repetition  rate  of  the  pulses 
is  desirable.  Without  any  chanires 
the  unit  ha.s  been  oi>erated  at  1<K) 
kilocycles. 


A  simple  pulse  amplifier  is  shown 
in  FiK.  5.  This  has  been  used  where 
larger  pulse  output  has  been  desir¬ 
able.  It  introduces  no  pt*rceptible 
pul.se  distortion  when  the  external 
shunt  load  capacitance  is  20  micro¬ 
microfarads. 

Synchronization  of  this  pul.se 
generator  with  .some  voltage  is 
easily  accomplished  by  synchroniz¬ 
ing  the  sawtooth  generator  with  the 
desired  voltage.  In  this  particular 
unit  a  three-winding  blocking-oscil¬ 
lator  transformer  was  used,  the 
third  winding  being  used  for  the 
insertion  of  the  synchronizing  volt¬ 
age.*  The  input  impedance  is  fairly 
high  but  it  will  be  necessary  to  use 
an  isolating  amplifier  if  it  is  desir¬ 
able  to  prevent  the  blocking-oscilla¬ 
tor  firing  pulse  from  being  superim¬ 
posed  on  the  synchronizing  voltage. 

Applications 

The  variable-pulse-length  gener¬ 
ator  shown  here  was  developed  pri¬ 
marily  for  u.se  in  a  multiplier  cir¬ 
cuit  which  will  produce  an  output 
voltage  who.se  instantaneous  ampli¬ 
tude  is  a  product  of  two  instantane¬ 
ous  input  voltages.  The  circuit  may 
be  used  for  pulse-width  modulation 
where  the  modulating  voltage  is 
superimposed  on  AVn:*  it  also  can 
produce  variable  pulse  delay  where 
the  pul.se  to  be  delayed  is  used  to 
synchronize  the  pulse  generator 


and  the  delayed  output  pulse  is  ob¬ 
tained  from  the  differentiated  gen¬ 
erator  output.  This  operation  is 
analogous  to  conventional  flip-tfop 
delay  multivibrator  action  but  has 
wider,  more  linear  control  of  the 
delay  time.  Variable  pulse  delay  can 
l>e  used  as  a  basis  for  modulation 
(pulse-position  modulation).*  Two 
of  these  pulse  generators  could  be 
connected  in  ca.scade  to  provide  an 
extremely  flexible  variable-delay, 
variable-width  gating  circuit.  Th,* 
first  unit  would  supply  variable  de¬ 
lay,  the  second  variable  gate  width. 
The  movable  edge  of  the  variable- 
width  pulse  may  be  differentiated  to 
provide  a  pulse  variable  in  time  to 
be  u.sed  to  control  the  ignition  time 
of  a  thyratron  or  ignitron  circuit.’ 
(.'ontrol  by  a  d-c  voltage  of  the  thy¬ 
ratron  or  ignitron  current  is  read¬ 
ily  assured  over  a  full  half-cycle  of 
anode  voltage. 

In  any  of  the  above  systems  the 
pul.se  output  can  be  made  to  be  a 
triggered  output.  That  is,  if  a 
.sawtooth  generator  were  employed 
that  was  not  free-running  but  de¬ 
livered  a  sawtooth  only  upon  the  re¬ 
ception  of  a  synchronizing  pulse, 
pul.se  output  would  depend  directly 
on  the  repetition  rate  of  the  syn¬ 
chronizing  voltage.  This  is  not  read¬ 
ily  accomplished  with  the  blocking- 
oscillator  sawtooth  generator  shown 
here  but  .several  other  forms  are 
available.*  * 

The  author  wishes  to  thank  H.  L. 
Krauss  of  Vale  University  for  sug¬ 
gesting  this  type  of  circuit  and  for 
his  help  and  criticism  during  the 
investigation. 
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Q-Meter  Impedance  Charts 


iiotiio|'ra|ihs  *|m***(I  iitili/.atioii  «»f  data  «»htaiiHMl  with  ^taiular<l  O  meter  when 
niiiiieroiiiit  mea-iireiiieiit’*  ha\e  to  he  nia«h‘.  Kffe«’ti\e  t«erie*  t{.  effective  parallel  R 
and  rffecti\e  parallel  and  ^erie^  reactance>  «*f  an  impedance  are  •'iveii  directly 


FIG.  I  To  obtala  roquirod  dato.  Ud 
podonco  boloq  sfudlod  Is  coAnoctod  la 
porollol  with  C  of  Q  motor  at  shown 
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By  ROBERT  MIEDKE 

l'oUin9  Kadto  To 
odor  hopni9,  lou'a 


traph  lor  dotormmlnq  otloctioo  sortos  rosistanco  R,  from  meaturo 
monts  mods  with  Q  motor,  uslnq  porallol  connochons 


THK  uccompanyinjf  nom<»- 
graphs  are  designed  to  give 
the  effeetive  parallel  resistance 
N„  the  effeetive  series  resistance 
R,  and  the  effective  parallel  and 
series  reactances  .Y,  and  A',  of  an 
impedance  Z  when  parallel  con¬ 
nection  to  a  standard  Q  meter  is 
used,  as  shown  in  Fig.  1. 

Limitations  of  the  nomographs 
iire  the  same  as  for  standard  Q- 
meter  e<iuations:  H,  is  accurate 
for  any  impe<iance:  li,  is  accur¬ 
ate  for  imiM’dances  with  Q 
greater  than  10;  the  difference 
between  the  effe<'tive  series  and 
parallel  values  of  r»-actance  may 
he  neglected  and  the  values  ob¬ 
tained  from  Fig.  4  may  be  con¬ 
sidered  to  be  the  t'ffective  react¬ 
ance  when  the  of  the  imped¬ 
ance  being  measured  is  greater 
than  1<I.  For  more  accurate 
values  of  /.*.  the  unknown  imped- 
anc»‘  should  be  connected  in 
>eries  with  the  /,  of  the  U  meter. 

Intfructions  tor  Use 

To  get  use  Fig.  2  after 
computing  values  of  (J  Q,. 
QQ  atid  iC,  -  rv.  .loin  pairs 
of  values  as  indicated  by  dashed 
lines  /  and  2  to  get  turning 
points  on  scales  A  ami  It.  join 
these  points  ;is  fwr  dashed  line 
■I  to  get  a  turning  point  on  scale 
C,  th«‘n  join  the  point  on  ('  with 
the  value  of  f  as  per  tlashed  line 
i  to  get  R  . 

To  get  R  ,  use  Fig.  in  essen- 
(continucd  on  poqc  114) 
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Cinch  Socket  Line 

IfMn 

..used  .wherever 


perfection  is  demanded 


OfUn  ontKipotifig  the  need. 
Cinch  metol  plbtlici  engineer 
ing  goes  to  the  heort  of  the 
whole  comeiwnicotioni  lyitem 
with  itt  dependoble  »eiell  ot 
lembliet  So  thot  today,  judged 
by  tervice.  by  nueiberi 
Cinch  cockett  ore  Stondord 


Available  at  lead¬ 
ing  electronic  job¬ 
bers  —  everywhere 


\  Cinch  MANorACTURiNc  Corporation 


-  CHICAGO  24,  ILLINOIS - 

Subsidiary  of  United-Carr  Fastener  Corporation  •  Cambridge  42,  Massachusetts 


--  i|  ••“  'ii  '^>Vi~  .1'  ~T7" 

Vr'^'  ^ 


.M\l,I.O|{V 

SIIA  KK  AM)  Tl  \<;S  I  KN 
(  t  t\l  U  TS 

1  iin>:'l<-ii  i'  ii'i-il  in  I'ntit.iii^  lur 
•■Irrii ical  <'i|ni|>in)-nl  wln-rc  ri-'i«t- 
aini-  III  clritiii.il  airiti"  ami  Mt-ar 
an-  ini|iiirlanl.  SiIm-i  ami  'iKi-r  al- 
lii\'  an*  U'l-il  wln-ri-  lnw  n-'i'laiirf 
i'  iin|iiirlanl.  MallmA  Iki'  iIi-M'Iuim-iI 
I'linlarl  im-lal-  Irntii  iiiaiiN  allii\'  In 
inri't  rnnlarl  rri|iiii  i-inriil. 

Aiiiiim^  till-  main  MallnrN  run- 
tai  l  allii\'  arr  llic  h.lkiniiti''*  ami 
KIkiiiiiiim*  allii\'.  Malliir\  will  ^lailK 
Work  witli  Min  III  limi  tin-  ri^lit  run- 
tai  l'  III  im-rl  Minr  'Im-i  itiralinii'. 
\\  rill'  imKn . 


Mai  lory  Ueroiiimeiiclalioiis 
Put  The  Squeeze  On 
Coutaet  Pnpfluetiou  Costs! 

K\iT\im*-  i'  >lri\iii>:  lur  wa\!.  ami  iiicans  to  In-at  tin-  lireak- 
•■M'li  [Miint  .  .  .  ami  Mallory'^  cnntriliiilioii.  in  roiitai  t  ro^ls 
iliim-.  i'  In-lping  to  I'a'i'  inaiiv  lii;lit  '•iliiatioiis. 

Iy|iii'.il  i'  the  ra-i'  nl  an  aiitoimitiM*  )-li‘rtrirai  ('i|ui|iim-iit 
iiiaiiiilartiiri'r  who  wa'  )-m|ilumi/iiiu  co't  rmlm  lion.  Mallorv 
iliiu  into  tin-  rii'loiiiiT*'  rontart  proilm  lion  |iroi;ram  ami 
rainc  ii|i  with  '•|i**i  ifii-  r<Tnmmcmlatioii>-.  Dr-jati.  nuilcriai 
ami  liiial  a.»>friihlv  iin|iro\<'im'nl'  wcri*  iiiailo  |io«-ihh'  hv 
new  Mallorv  alloV"  ami  |iroilm  lion  tm  hiiii|m"-.  Kmt\  la>t 
|M'iin\  wa-  't|iifi‘/fil  out  ot  rontart  lO'-t-  with  a  r«>ultant 
\rarl\  'iavinj:  to  thr  ni'tonirr. 

I  lull's  st’nirt"  lifyniitl  thr  siilr! 

Mallorv  rontart  know-how  isat  voiir ili'|io-al.  \\  Init  M.illorv 
ha-  ilonr  tor  othrr'  ran  hr  ilonr  lor  von! 

lit  f  Mnniiit.  mntl*  nmti  J'ittit*ttt  Wuoib^v  /W.,  1 10  /nWttNr  >  .  Tufimf*  t 
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I  i>ioii  Kfiiioir  rniii-r 


A  C  <t\MI»KRAHI.K  IliKIKIN  of  th«- 
author’s  spare  time  has  been  six'tit 
in  experimental  work  on  television 
risfin-r  circuits  Several  times  a 
need  has  arisen  for  a  quick  com- 
parison-chei  k  of  the  oii-the-air  per¬ 
formance  of  a  newly  huilt  front  eini. 
Ueinoval  of  one  front  end  and 
temporary  wiring'  and  mechanical 
mounting  of  a  secoml  unit  whose 
performance  is  known  has  con¬ 
sumed  \alualile  time. 

A  front  end  that  can  la-  quickly 
connected  or  coupled  to  the  i-f 
itaves  of  a  leceiVer  under  test  oliM- 
ates  this  ditliculty.  A  unit  con- 
•r.iited  lor  the  purpose  contains 
Its  own  (Miwer  siipjily  for  heater  and 
plate  \oltaye  and  Iiro\  ide-  oiltpllt  at 


the  picture  si^nnl  i-f  frequency. 
This  self-powered  front  end  serves 
equally  well  as  a  signal  source  for 
testinjf  experimental  i-f  .strips. 

tltlrr  I  H, 

I’se  of  larire-screen  picture  tubes 
in  home  television  receivers  impo.ses 
ditliculty  in  critical  tiinint;  of  the 
riseiver  while  standing  at  the  tula- 
screen.  Mecause  of  the  larire  picture 
near  to  the  eye,  adjustments  made 
at  the  set  often  result  in  dissatisfac¬ 
tion  when  the  owner  yo>es  to  his 
'••at  at  the  pri-tM-r  viewiny  distance. 
Me  must  tin-n  return  to  the  s»-t  ha  a- 
tioil  to  icadjust  or  chanv'e  the  sta- 
t  ioll. 

.\  mole  I'oiuenioiit  arraiiv’emeiit 


riG.  1  Circuit  o(  pow«r#d  tun«r.  If  u«*d  with  trantform^rl^st  rec«iV9rs  an 
Isolation  transformer  it  needed 


A  d«*p  chosiU  is  rsqulrsd  to  houso  Ihs 
ironi  snd 

results  if  a  remote  tuning  unit  is  in¬ 
stalled  at  the  viewinjf  position.  Se¬ 
lection  of  station  and  fine  tuning 
can  then  he  done  while  comfortably 
seated  at  this  liM-ation. 

Ideally,  such  a  tuner  would  re¬ 
quire  a  minimum  of  connections  to 
the  receiver  and  would  be  removable 
to  allow  the  receixer  to  o|)erate 
normally  with  its  own  front  end 
when  desireil. 

I’.ecause  this  is  also  reiniired 
of  the  comjiarison  front  end  con¬ 
templated.  it  was  decided  to 
construct  a  tuner  that  wouhl  serve 
both  purposes.  .As  representative 
of  the  most  popular  desiyn.  the  re¬ 
ceiver  selected  to  be  controlled  was 
an  K(’.\  t>30  type. 

.•\  (ilto  front  enil  was  fitted  into 
a  small  aluminum  box  and  a  selen¬ 
ium-rectifier  )iower  suftply  added. 

(  on I'lixfi  1‘riihh  til 

The  major  barrier  to  operation 
of  a  separate  self-pttwered  tuner  is 
the  ditliculty  of  coupling  the  hiyh- 
impedance  plate  circuit  of  the  con- 
\erti‘r  staye  to  the  yrid  circuit  of 
the  first  i-f  staye  with  leads  of 
possibly  several  feet  in  lenyth.  Link 
coupliny  from  the  remote  i-onverter 
tube  to  the  first  i-f  staye  ap|>eared 
most  i-onvenieiit  la-cause  it  required 
no  direct  coiint-ction  to  the  receiv<-r 
exci-pt  for  a  pip.'.'iFde  conimon 
yroiiilil  lead. 

The  bar  to  link  coupliny  is  the 
mt-chanical  arranyenient  of  the 
plate  coil  in  the  coupliny  .sy.>tem  be- 
twt-en  the  converter  (date  circuit 
and  the  yrid  circuit  of  the  first  i-f 
staye.  This  coil  is  mounted  inside 
of  a  larye  diameter  form  on  which 
the  sound  trap  and  sound  i-f  take¬ 
off  coil  is  mounted.  .Any  link  coil 
Would  need  to  lie  wound  on  this 
outer  form,  at  a  considerable 
distance  from  the  inside  coil.  In 
addition,  it  would  need  to  lie  fixed 
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KESTER 

Solder 


TV— the  nation's  fastest  growing 
business  demands  the  nation's  num¬ 
ber  1  solder.  Kester  "Resin-Five" 
Core  Solder,  formulated  especially 
for  TV,  will  out  perform  any  solder 
of  the  rosin-core  type  It  easily 
solders  such  metals  as  brass,  zinc, 
nickel-plate,  copper,  and  ferrous 
alloys. 


GRADE  A  TIN  AND  VIRGIN  LEAD 


"Resin-Five"  flux  is  more  active 
and  stable  than  any  other  rosin- 
type  flux.  Yet  it  is  absolutely  non- 
corrosive  and  non-conductive 


rsil  TiCHNKAl  M*NUtl-5end/or  YourCop)' 
ol  —  SOLDEB  and  Soldering  Technique. 


Kester  Solder  Company 

4204  Wnghtwood  Avpnu*  •  Chicago  39,  Illinois 
Newufk,  New  Jersey  •  Brontlord,  Cunodo 
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Tin:  iKn\T  r.oyEK 


FKOM  aliKiiriUMit  an<l  tMMiths  on  conveyor  lines  at  the  left, 
completed  television  receivers  roll  onto  the  cross-conveyor  and 
thence  are  pushe<i  «tnto  the  rail  car  (center)  two  at  a  time  for 
shiftint;  to  the  head  of  the  desired  a^'invr  line  at  the  rijrht.  Here 
eat  h  set  is  pliiKireti  into  a  power  outlet  anil  operated  for  a  minimum 
of  two  hours  with  normal  unsynchronizeil  raster  on  its  screen.  Kx- 
iwrience  has  shown  that  this  a^iiiK  iH-rnsl  eliminates  one  service  call 
duriiiK  the  truarantee  is'cIihI.  Commonest  troubles  eneoiintereil  ar** 
due  to  ilefective  tuls's  at)d  components. 

.■\fter  iiKitiK.  each  chassis  k<h‘s  to  a  phasing  position.  Here  it  is 
>  heckeil  for  tuniiiK  dial  calibration,  correct  |Hisitionin);  of  all  controls 
anti  adei|uate  ranyes  of  all  .sync  circuit  controls.  I’sin^'  an  liulian- 
heail  test  pattern,  feil  to  all  lest  |tositions  from  a  central  siv'iial 
c,iye.  the  horizontal  (diasinv'  controls  are  then  set  to  >ret  correct 
blanking  on  each  siiie  of  the  |iicture  frame  If  necessary,  i-f  trans¬ 
former  adjustments  are  also  toucheil  u|i  to  corns  t  for  overshoot. 

liter  tl  miles  of  motiny  ami  roller  conveyor  lities  are  useii  in  this 
new  Du  .Mont  television  assembly  plant  locateil  it)  Hast  Paterson, 
.New  .lersev.  When  all  three  of  the  ll>.'«-foot  moving.'  chassis  assembly 
lines  are  running'  at  ftill  ca|iaeity  the  jilant  turns  out  a  new  television 
leifiver  every  22  secotnls.  These  can  Is*  dilferenl.  niotlels,  thouK'i 
.it  the  time  id  takiny  the  above  photo  and  thi*  cover  color  shot  all 
lines  were  tuiiiiny  out  the  12Ciinh  iiicture-lube  rnoilels  shown. 


Ill  position  and  would  not  be  readily 
leniov.ible  if  the  remote  Inner  were 
to  be  operated  oil  another  receiver. 
Cvperiinental  link  coils  wound  on 
'«olh  the  converter  pl.ite  coil  of  the 
t'liiei  .Hill  the  receiver  (iroved  that 
the  deyree  of  cou|>lliiy  w,is  insiitti- 
cient  ;  not  eiio.iyh  siytial  vo'taye 
w.is  develo|s>il  at  the  yritl  td"  the 
tils*  i-f  staye 

.V  simple  nii'thod  of  obtaininy 
low -imi'edance  output  and  sutlicient 
voltaye  from  the  n*mote  unit  i<  the 


addition  of  a  cathtsle  follower  to  its 
converter  output.  'The  ciriiiit  of 
the  complete  renitde  tuner  unit  is 
shown  in  Kiy.  1.  No  components 
in  the  K<'.\  froiit-eml  need  to  be 
chiiiyed;  It  is  only  necessarv  to 
complete  the  yrid  return  of  the  r-f 
amplifier  ami  supply  operatiny  [si- 
teniials  to  the  tubes.  The  normal 
capaiitor  coiipliny  from  the  con¬ 
verter  plate  cirt'uit  feeds  the  yrid  of 
the  cathotle-follower  staye.  .-M- 
thouyh  the  latter  presents  lower 


capacitance  than  the  yrid  of  the 
usual  i-f  stage  there  was  no  notice¬ 
able  effect  on  the  tuning  of  the  plate 
coil. 

Link  coupling  is  used  at  the  re¬ 
ceiver.  The  signal  produced  in  the 
cathisle  follower  output  circuit  is 
fed  through  75-ohm  RG-59  I’  coax¬ 
ial  cable  to  a  four-turn  coil  wound 
on  a  filler  form.  It.s  diameter  is 
1  i  inch  and  length  is  3  inches.  This 
form  fits  readily  over  the  large 
sound  trail  coil  of  the  630-t.v|)e 
chassis. 

The  considerably  greater  field 
prisluceil  by  the  cathode  driver 
stage  provides  signal  voltage  at  the 
grid  of  the  first  i-f  stage  nearly 
eiiual  to  that  of  the  directly  con¬ 
nected  front-end  in  the  receiver. 
The  selector  switch  of  the  latter  is 
usually  .set  to  an  unused  high-band 
channel  to  prevent  beat  interfer¬ 
ence. 

(’able  length  has  been  as  great 
as  forty  feet  when  used  for  demon¬ 
stration  purposes.  Open  test  leads 
up  to  five  feet  long  have  been  used 
on  a  bench  and  fed  between  other 
chassis  and  ei|uipment  cabinets 
without  affecting  the  picture  re¬ 
ceived. 

Smaller  coupling  coils  have  been 
used  in  feeding  other  types  of  i-f 
systems  and  occasionally  the  open 
coaxial  lead  has  been  connected  to 
the  grid  of  the  first  i-f  stage  when 
picture  uuality  was  not  a  factor  but 
it  was  necessary  to  determine 
whether  the  i-f  stages  were  op«*rat- 
ing.  When  used  with  a  r»*ceiver 
having  an  intercarrier  sound  sys¬ 
tem.  the  21.25-mc  trap  on  the  tuner 
coil  can  lu*  open  circuited.  This 
may  also  be  advisable  with  receiv¬ 
ers  having  conventional  sound  i-f 
systems  unless  they  are  tuned  to 
21  (•  or  21. H  me.— V.  z. 


I'rsh*!-  for  Mrrnirv  anil 
f ia*-!'  illi'tl  rii\  ralroiio 

Tf.sTINC  ok  mercury  vapor  and, gas- 
filled  thyratons  has.  until  recentlv, 
been  a  time-consuming  bottle-neck 
on  the  production  line.  The  (b'lieral 
Klectric  (.'ompany  announces  th«“  de¬ 
velopment  of  a  machine  which  tests 
these  tyjies  of  tubes  at  the  rate  of 
one  ev»‘ry  >3i)  seconds — approxi¬ 
mately  eight  times  faster  than 

IcontiniMd  OR  pogc  1121 
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SUBMINIATURE  PAPER  CAPACITORS 
Hermetically  Sealed  in  Metal  Cases 

Spr.ij;uc  Subminiaiurc  Paper  (!apaiit«)rs  represent  the  latest  deselopment  in 
the  trend  tiiward  smaller  components  ssith  characteristics  that  are  at  least 
equal  and  often  superior  to  their  larger  counterparts. 

The*unusually  small  si/e  of  these  paper  capacit«)rs  is  a  direct  result  tjf  new 
techniques,  materials  and  processesdeseloped  through  painstaking  research. 

Sprague  Suhminiature  Pa|>«r  (.apacitors  gise  tr«)uble-free  perh>rmance 
under  the  most  exacting  electrical,  temperature  and  humidity  conditions. 

Cilass-to-metal  solder-sealed  terminals  assure  positive  hermetic  closure 
with  maximum  arc-over  clearance  tt)  metal  cases.  Subminiature  capacitors  are 
available  with  either  grounvied  or  insulated  sections  using  various  capacitor 
impregnants,  so  as  to  best  meet  indiviilual  circuit  requirements  for 

physical  si/e,  insulation  resistance,  operating  temperature  and  other  factors. 

(Complete  details  of  Sprague  Subminiature  Paper  (.apacitors  are  given  in 
Bulletin  No.  213.  Please  write  for  your  copy  on  company  letterhead. 

SPRAGUE  ELECTRIC  COmPAnV 

North  Adams,  Mossachusolts 


PIONEERS  IN 

ELECTRIC  AND  ELECTRONIC  DEVELOPMENT  i 
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Thereafter,  during  the  latter  pha.-Je 
of  interception,  power  is  supplied 
by  rtijrht  rockets.  The  warhead  is 
desitrned  to  exphnle  when  it  is  close 
cnouKh  to  an  enemy  aircraft  to 
insure  destruction.  Should  the 
missile  miss  its  tar)fet,  the  warhead 
is  automatically  detonated  in  the 
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Radar-Homed  Miseile 

Lemon  Breath  Analyzer 

Myetery  Whirlpool  Exhibit 

Exposure  Meter  for  Photomicrography 

Graph  for  Smith  Chart 

Paper  Thin  Ceramic  Sheets 

Radar  Tracks  Hurricanes 

Two- Anode  Phototube 

Three -Component  Magnetometer 

Heater  Compensated  Supply 

Balloon  Altitude  Controls 

Survey  of  New  Techniques 


lyTMiioii  Itn-alli  Aiial\/.«‘r 

Tilt  A  MOL  NT  of  o.xyircn  taken  in  by 
lemons  during  storage  is  automatic¬ 
ally  recorded  with  an  accuracy 
within  O.ol  percent  by  a  special 
oxyyen  analyzer  developed  at  the 
I'niversity  of  California  in  Los 
.-\nneles.  Fruits  breathe  like  hu¬ 
mans.  inhalinir  oxciren  and  exhaliiijr 
carixin  dioxide,  and  the  rate  of 
brealhiiiK  i-s  related  to  the  lenyth 
of  time  the  fruit  can  safely  Ite 
stored.  The  ideal  breathiiiK  rate 
appears  to  lie  maintained  at  temper¬ 
atures  around  5.")  F.  Flow  meters 
are  attached  to  jars  each  containing 
50  lemons,  for  measurinjr  the  pas 
How. 


Hailitr-Hoiii<*<l  Mi'cxiU' 


Tut  HOC  KLT-PKOPKI.I  M)  Firebird 
KUlded  missile  developed  by  Kyan 
Aeronautical  Company  eiipineers 
for  th<-  Air  Force  carries  a  complete 
radar  system  for  honiinp  auto- 
matnallv  on  iiiaiieuverinp  tarpets 
and  a  f  rapmeiitation  explosive 
charpe  larpe  enouph  to  insure  des¬ 
truction  of  the  tarpet.  Itesipnated 
the  X.-\.AM-.-\-l  '  experimental,  air- 
lo-air  rnissib'.  .-Mr  Fon  e,  fii-'t 
nnulel),  the  Kvan  Firebird  is  lap- 
able  of  heatlinp  idf  and  de-troyinp 
Its  olijective  in  a  matter  of  sis-onds 
when  laiincheil  from  a  .jid  tiphter 
plane.  It  has  all  the  speed  til -t  pen- 
•'laied  by  the  pari-nt  tiphter,  plus 
the  ai|di‘d  power  of  its  own  boost. r 
Hs  ket  and  linallv  its  ilipht  us  kets. 
Little  more  than  half  a  foot  in  diam¬ 
eter.  it  is  about  to  fe.-t  in  lenplh 
•iiid  7*  feet  lonp  afti'r  droppinp  its 
liooster  riH'ket.  W'itli  its  hiph  speed 
ami  -mall  si/e.  ttie  pihdiess  missile 


Modal  ot  Fiiabiid  in  lliqhl.  belnq  pro- 
palled  by  bootlar  ■•clion  ol  rocket 


is  extremely  etfectue  apain.st  pi¬ 
loted  aircraft  and  is  diHiciilt  to 
track  even  on  raiiar  scoiies.  lievel- 
opnu-nt  cost  to  date  was  apjiroxi- 
mately  ijL’.ootl.ooil. 

The  missile's  mother  plaiK-  is  the 
tirsi  to  detect  the  tarpet,  and  directs 
th<-  launchinp  <d‘  the  mi.ssil*'.  There- 
.ifter,  the  Firtddrd  is  desipuied  to 
home  on  the  eiu-my  tarprd.  .-\t  nipht 
or  in  inclement  Veather  the  launch 
plane  must  have  a  search  trackinp 
radar  ca(>abl»‘  of  spottinp  thi‘  enemy 
aircraft.  The  ho.st  fiphtr-r  tdane  can 
carrv  one  or  more  missiles  on  ex¬ 
ternal  launchinp  racks  which  lit 
standard  bomb  inst, illations. 

F.xce|it  for  the  idastio  radome 
ami  winps  of  about  H-foot  siian, 
the  basic  missile  structure  is  con- 
Muitional  aluminum-alloy  sheet, 
r.oth  winps  and  tail  surfaces  serve 
to  control  the  tlipht  of  the  missile. 

.After  the  missile  is  launched 
front  the  itan-nt  plane,  a  booster 
ns  ket  laki's  over.  When  maximum 
speed  is  reacheil,  the  s[>ent  hixister 
is  jettisoned  by  an  explosive  charpe. 


Lemon  life  in  tioraqe  can  be  prolonged 
by  checking  fruit  regularly  with  IhU 
special  oxygen  analyzer  and  recorder, 
which  determines  whether  breathing  is 
at  a  heolthy  rate 


Mx^lrrx  \\  liirl|MM>l  Kxliihil 

.An  AT-n-NTloN-GrTTlNt;  exhibit  of 
blue  solution  rotatinp  several  revo¬ 
lutions  tier  minute  in  a  plass  I'on- 
tainer  without  a  mechanical  [iro- 
(lellor  can  be  set  ui>  with  a  surplus 
mapnetron  mapnet  and  a  few  simple 
tiarts  arranped  as  shown.  .A  d-c 
voltape  of  1(1  volts  or  thereabouts 
priMliices  current  Mow  radially  out¬ 
ward  throuph  the  copper  .sulfate 


Firebird  airlooir  guided  missile  in 
bomb  rock  on  wing  of  lounch  pione. 
Radar  homing  equipment  was  left  out 
during  flight  tests  in  interests  of 
economy 
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Q,  INDUGANCE  and  CAPACITANCE 


160-A  Q-METER 

50  KC.  to  75  MC. 


Radio  frequency  circuit  design  often  requires  the  ac¬ 
curate  measurement  of  Q,  inductance,  and  capacitance 
values.  Foi  this  application,  the  160-A  Q-Meter  has 
become  the  universal  choice  of  radio  and  electronic 
engineers  throughout  the  country. 

Each  component  port  and  assembly  used  in  the  manu¬ 
facture  of  this  instrument  is  designed  w'fh  the  utmost 
care  and  exactness.  Circuit  tolerances  are  held  to  values 
attainable  only  in  custom  built  instruments. 

Consider,  for  example,  the  Q  tuning  capacitor  as¬ 
sembly  of  the  160-A  Q-Meter,  specially  manufactured 
for  maximum  range,  lovr  loss,  and  minimum  residual 
inductance.  The  ultimate  design  of  this  unit  was  reached 
only  after  months  of  intensive  engineering  research  to 
produce  the  finest  in  performance,  quality,  and  work¬ 
manship. 

This  is  but  one  of  the  many  desirable  features  of  the 
160-A  Q-Meter  which  contribute  to  its  outstanding  ac¬ 
curacy  and  dependability. 

Be  sore  to  include  the  160-A  Q-Meter  in  your  new 
equipment  plans. 

A  ot  Nwft#  ovcWafcft  tot  tmmodtoto  doU^ory. 


Shown  obovo  it  tho  Q  fvning  copocitolof  ottombly  of  th#  160-A 
Q-Motor  Not*  tho  following  dotign  footwrot  of  *hit  unit  footwrot 
which  infturo  rolioblo,  troublo-froo  opofotion 

A.  Parallel  cornec*ioo  oi  dual  rotor  and  stator  assomblies  mmimixos 
internal  inductance  and  resistance 

B.  Spring  silver  Angers  contact  both  sides  of  silver  disc  to  provide 
low  series  resistarKe- 

C.  Three  point  pyrei  boll  stator  suspension  reduces  losses  and  permits 
occurote  stator  alignment. 

0,  Four  point  panel  mounting  designed  to  produce  maRimum  siructurol 
rigid'ty  and  capocitance  stability. 

E.  PrecisiOO'Cut  bross  spur  gears  and  stainless  steel  shofts,  mounted 
■n  overs  ze  beormgs.  ossure  long,  trouble  free  service. 

F  Common  stator  mounting  for  mom  and  vernier  stator  plates  reduces 
loss  and  nternol  series  resistorce  of  vernier  capacitor  section 
G,  Positive  shof*  stop  protects  mam  rotor  assembly  and  gears  against 
mechonicol  overlood 

SPECIFICATIONS 

Osciliotor  Frequency  Range  SO  kc.  to  75  me.  in  t  rongot. 

Oscillotor  Frequency  Accurocy.  *  1  SO  hc.-**S0  me. 

*=  3%,  SO  me.— 7S  me. 

Q  Meosurement  Range  Directly  colibroted  in  O,  20-350.  **Mul- 
tiply  — Q-*6y'*  Meter  colibroted  ot  intervols  from  m1  to  end  else 
ot  i3.S,  extending  Q  ronge  to  63S 

O  Meosurement  Accurocy:  Approximately  5%  for  diroct  rooding 
meoswrement,  for  freqwoncios  up  to  30  me.  Accurocy  lost  ot  higher 


Copocitonco  Colibrotion  Ronge  Mom  copoettor  soction  30*450  mmf. 
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section  *  3  mmf.  lero,  — 3  mmf,  colibroted  in  0  1  mmf  steps  Ac* 

BOONTON 

RADIO 

curacy  ’  0  1  mmt 

f  j 

lOONTON  N  J  U  S  A  V 

PatOMtRt  AND  MANUPACTURfBS  OP  TNI  Q  MffTU  «  OX  CMRCKM 
NMnUMCY  IHOOULAnO  SMMAl  OMMATOt  >  MAT  HBQUlNcf  1 

fe- ' 

’  >  m:,.,  . 

NBNUAIuA  AND  OINH  IMIKI  RIAIMNN  MilRIMMMTl  1 

wou 


would  roast  the  devil 


.  WON’T  ROAST 

VARGLAS 

SILICONE 


— T  \\  ll•etrl<oMn»ulat^nQ 

*  Tubing  and  Sl*«vlng 

10  ^  Uad  wira  and  tying  cord 

Efficient  at  500®  F.  or  more  in  some  applications — yet  com¬ 
pletely  flexible  at  — 85®  F.  Resistant  to  moisture  and  lubri¬ 
cating  oil — flame  resistant  and  self-extinguishing — this  pio¬ 
neer  silicone  tubing  and  sleeving  developed  by  Varflex  is 
the  ilroMgetl  of  all  accepted  insulating  materials. 


for 

•#  tK« 

tytt«ii«ry  of 

VorR*a  lab«rafon«t 

Varglas  Silicone  is  a  combination  of  X'arglas — continuous  filament  Fiberglas;  moisture  and  fungus 
proof;  vcill  not  burn;  strong  and  flexible  at  high  and  low  temperatures;  chemically  inert  .  .  .  and 
'silicone  High  Temperature  Resin — which  has  a  natural  affinity  for  Fiberglas;  renders  it  abrasion- 
resistant,  flexible  and  non-fraying.  Normalizing  process  removes  binder  and  organic  inclusions 
from  the  Fiberglas;  improves  electrical  cjualiiies  and  allows  uniform  impregnation — YET  C'.OSTS 
NO  MORE  IHAN  (OITON 


the  \|NX  «  low  io\i  VAKM.O  Sleeping  and  1'uhing  if  you 
do  ntit  ha«r  to  allow  for  an  unuvually  hiich  opcraiinfc  temperature. 
Saniple\  and  prur%  on  request  lt'%  Heaible  It  take«  rough  handling 
without  Utw  of  dielcitric  It  won't  fray  out  Made  with  a  iihergla\ 
hratd.  It  won't  Mipp^tri  ii>mhu\tion. 


VARFLEX  CORPORATION 

30V  H  Joy  Si  Rom*.  N  Y 


CORPORATION 

VMdItM’s  0f 

Ihitriial  l0s&lati»§  / 

Ttbimg  ami  iltaviag  y/ 


Hoot*  Mod  m*  toldof  confoinm^  froo  tomplot  of  Vor^lot  SItICONf  prodiKtt 


Siolo 
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atro.s.H  the  meter  to  increase  its 
raiiKe  by  5. 

The  phototube  is  mounted  in  a 
cylindrical  holder  that  fits  over  the 
barrel  of  a  microscotn?.  A  tyi>e  1P42 
phototube  may  In*  used  instead  if 
space  conservation  is  of  importance. 
•A  twin-tritwle  »5SN7  can  be  used  in 


place  of  the  two  pentodes  if  desireil. 
Phototuln*  leads  to  the  separate 
amplifier  unit  should  be  twisted  and 
as  short  as  possible.  Circuit  parts 
as.sociated  with  the  phototube 
should  lie  adequately  insulateil  and 
phototul>e  surfaces  should  bt*  kept 
clean  to  minimize  leaka>re. 


(>rupli  for  Siiiilli  C'.liart 


.solution  from  the  wire  in  the  center 
to  the  copper  band  around  the  inner 
periphery  of  the  container.  The 
fluid  is  projielled  by  the  action  of 
the  vertical  magnetic  field  on  the 
moving  ions.  Keversinjr  the  bat¬ 
tery  polarity  from  time  to  time  re¬ 
verses  the  direction  of  rotation  of 
the  tluid,  adding  further  to  the 
mystifyintr  effect.  The  exhibit  was 
produced  by  .1.  L.  Ryerson  of  Kvans. 
ville  Collepe  for  a  camfuis  open- 
hou.se  day. 

K\|M»siirr  .Mfirr  f»»r 
IMioloinicro^rupliy 

Tiik  AIVOMPANYING  balanced  bridife 
fihototube  circuit  was  developed  by 
V.  T.  Clemens  and  S.  S.  Brar  of 
Ar>.'onne  National  Laboratory  for 
measuring  the  intensity  of  illumina- 


ExpOlur*  m»t«r  circuit  op«ratinq  from 
a  c  Imt  without  roctUior 


tion  at  the  eyepiece  of  a  microscope 
to  determine  the  correct  exposure 
for  photomicrojtraphy. 

When  there  is  i;o  illumination  on 
the  phototube,  jilate  currents  of  the 
two  tubes  are  equal  but  opposite 
through  the  microammeter.  Illum¬ 
ination  unbalances  the  bridge  cir¬ 
cuit.  K'ivinK  a  meter  deflection  pro¬ 
portional  to  lijrht  intensity.  Coarse 
and  fine  potentiometers  facilitate 
the  initial  zero  adjustment,  and  a 
ranpe  switch  shunts  a  re.sistor 


Bv  R.  1.. 

I  'it*  •iMfi  /.iib<»riff»rj/,  /III  iJti 

I'ttUfurn 

WoKKt».s  comenied  with  r-f  im- 
I)edance  measurements  have  iuH*d 
for  frequent  conversion  of  stand- 
injr-wave  ratio  into  reflection  co¬ 
efficient  and  vice  ver.sa.  Generally, 
information  finds  its  way  onto  a 
Smith  chart',  which  may  lie  consid¬ 
ered  a  polar  plot  of  reflection  coeffi¬ 
cient  k,  in  maKnitude  and  pha.se.  Al- 
thoUKh  standinK  wave  ratio  r,  can 
be  estimated  from  the  normalized 
resistance  circles  on  the  chart,  a 


Linton  Jk. 

I..-!  hhrtrii.il  h  ..l|l•,..l,,l.l 
III,  Itrrkihii.  I  nhli.r.im 

more  accurate  ileterminatioii  may 
t>e  desired.  Particularly  at  hiKh  re- 
tUvtion  cta*tficients,  estimates  of 
standinif-wave  ratio  are  extremely 
difficult. 

The  irraph  in  Fijr.  1  provides  a 
simple  K'laphical  means  of  obtain¬ 
ing  standinif-wave  ratios  up  to  99  in 
terms  of  reflection  ctK*tficient,  or 
vice  versa.  Of  even  Krcater  con¬ 
venience  is  the  feature  whereby  the 
IcMtinMd  on  p09<  I  SI) 


FIG.  1--Greq>h  flTta^  voltog*  Handing. war*  ratio  ti  rolloction  coolilclonl  basod 
on  normalUod  radius  on  Smith  cbort.  Graph  also  qtvss  transmission  cooiilctoni 
bassd  on  normallssd  co-radlus.  ollsn  mors  usslul 


1  ahJifaC-"; 


ELECTRONICS  — losuory,  1950 


123 


ft 


I 


microvolt  to  200  millivolt*  at  the 
panel.  Incidental  frequency  mmlu- 
latinn  i.*  below  .^8  part.*  per  million 
at  30-percent  mixlulution.  Stray 
field.*  are  le.«.*  than  one  mi-  rovolt 
per  meter  at  a  di.*tance  of  2  fee! 
frr)m  the  siirnal  jrenerator. 


NEW  PRODUCTS 
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jily,  regulated  to  l»etter  than  0.2 
percent,  can  l>e  varied  Ix'tween  200 
anil  1.000  volt.*.  Power  required  i.* 
100  watt*,  II.T  volt*  (  •  5  jM'rcenti, 
tio  cycle.*. 


f'lKNKRAt,  Kl.H  TRIC  t’o..  .Scheliectailv 
.N.  V.  The  recnrdiiiK'  '[M-ilro- 
railiometer  i*  a  new  «-(ilor-*en*itive 
instrument  for  ai^l  in  the  study  of 
lluorescent  material*,  the  search 
for  new  piiosphor*,  and  the  desitrn 
anil  maniifactun*  of  li».'ht  .source*. 
The  device  consist*  of  a  uratintt 
moniM-hromator,  |>hotometer,  re- 
ctirder  and  power  supply.  .Measur- 
injr  2.'»  .  27  23  in.  and  wtuyhiny 

1V»  lb.  the  equiptiu-nt  i'afl  si’atl  the 
c<»mplcte  spectrum  from  2.'to  to  t>.">0 
millnnicrons  at  speed*  varyiiijr  from 
1  to  to  minutes,  dependintr  on  the 
ttatiiri-  of  tlie  six'etrurn  .\  cur\e  is 
produi'cd  on  a  <'hart  Ol  2t  in. 
Phototulii'  \oltaye  from  a  d-c  sup- 


Kli'etroii 

Radio  Corp.  ok  .Amkhd  a.  C  amden. 
N.  .1.  Three  attachment*  de.siirned 
to  imiirove  performance  of  the  ehv- 
tron  microscojH*  are  the  K.MN-1 
charge  neutralizer  for  eliminating 
the  effect*  of  charge*  priHluced  on 
diffraction  specimen*  by  the  pri¬ 
mary  beam  of  the  microscope;  the 
K.M.\-1  ftK-usiiiK  magnifier  that  pro- 
viiles  for  precision  fiK'iisinsr  ami 
greater  may'nification ;  ami  the  .self¬ 
bias  (run  (lower  riy'ht  >  that  pro- 


SlaiwIanl'Sifcniil  (>«‘ii<‘ralor 

Cknkrai,  Radio  Co.  27.'»  .Massa¬ 
chusetts  .\ve.,  (’amt)ridi;e  .351.  .Mas*. 
•Model  lOOI-.A  standard-siRiiai  >fen- 
erator  is  a  Keneral-purpose.  arnpli- 
tude-miwlulated  instnmient  used  for 
performing  standard  IRK  and  R.M.X 
tests  on  radio  rei'eivers.  It  also  has 
many  other  lalioratory  and  field 
uses.  Frequency  ranye  is  ki’  to 
.'(O  nic;  output  yoltaye  rany'e  is  0.1 


CUTTING  COSTS  throuqh  r*<iuc«d 
tnq  Hin*  U  mud*  poAtibl*  wtth  th;s 
wtndinq  intulanon  Any  d*l*cu 

in  rewound  or  rocondillonod  motors  or* 
quickly  brouqht  to  Uqhi  with  th*  coth 
od*  roy ‘oocUk>*<op*  Th*  *qulpm*nt  i» 
ovoilobi*  from  G*n*roI  tl^ctrtc  Co.. 
Srhonocrody  5  N.  Y. 


HAM  OPERATORS  who  hk*  to  QSO 
on  th*  road  con  u**  th*  all  band  mobil* 
ant*nno  that  com*«  tun*d  tor  3.S00  kc. 
Oth*r  pluq  in  coiU  mok*  It  pontibl*  to 
obtain  good  •ttlci*ncy  ot  20  ond  40. 
Shorting  th*  coil  ppt*  th*  rig  on  10 
m*t*r*.  A*atlabl*  trom  Mosf*r  Mobii* 
Mounts,  lac..  Los  Ang*l*s.  Cali/. 


TELEVISION  RECEIVERS  can  b*  pro- 
t*ct*d  from  hghtnmq  strok**  and  static 
ditchargos  by  this  twin  load  lightning 
arr*st*r.  Th*  l*adin  is  quickly  last*n*d 
in  plac*.  without  cutting,  by  a  pair  ot 
cap  nuts.  A  product  ot  /FD  Mtg.  Co.. 
Inc..  4101  Sut**nth  Ar*..  Brooklyn  4. 
N.  Y. 
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Hemember  Raytheon  has  always  headed  THE.jpROCESsioN 


HIRE  ARE 

SOME  OF  THESE  TUBES 


tAamimvim  tat>Af« 

AC  DC  Ov*pvV 

Vottog*  P»oh  Current 

(rms)  Vo)*og« 


—  Raytheon  has  supplied  more  of 
them  than  all  other  tube  makers  com¬ 
bined.  That  statement  holds  true  for  each 
and  every  year  over  the  past  twenty -five 
years  or  more! 


Mai  D«m«miOA«  StortiMf  OporefiAg  Op«'Ot«»g  Ci 
Ha<ght  Otan^tar  Vo<tog*  VoLfoga  Mm. 

(McAail  (approi.)  (mo) 


urrofil  Mai. 

Mai  R«guiat*on 

VolH 


Spociol  motoi  166  0  63  23S  79  63 


Spo<^  matol  1  66  0  63  22S  75-90 


ASK  US  if  you  don’t  find  the  gas  filled  tube 
you  need  in  the  above  charts.  Raytheon 
engineers  are  prepared  to  develop  whatever 
tube  types  fit  your  needs,  if  you  have  an  ap¬ 
plication  requiring  several  thousand  tubes 
per  year. 


Mm«otura 


CK56S1t  MmtoYwro 


CK57l3t  $vbmM.otgra  1  63  0  4 


CK5767  Subm^tgro  3.06  0  4 


tVoHog*  rifaronca  Yypai 


bt  odb'tiOA  »o  *b«  got  fiMod  t«/bo«  (iftYod  obovi  taydiaow  olao  mo«H/#octuro«  ••vorol  lod»ottoA  Cptpdpr 
(Gotgor-Mvollor)  Typo*,  Hot  CofHodo  Ro<td»or»  ood  Tbyrotroo  typo*. 


' - ! 

014 

MfTAL 

3  63 

1  32 

300 

800 

90 

Cold  Cathode  Rectifier  Tubes 

0Z4G 

0Z4A  1003 

GIASS 

MfTAl 

3  63 

3  63 

1  07 

1  33 

300 

365 

880 

880 

90 

85 

RH 

GLASS 

4  3a 

1  ai 

350 

1000 

135 

lonically  Heated  Cathode 

CK1006 

GLASS 

4  69 

1  81 

570 

1600 

200 

CK1007 

METAL 

3.63 

1.32 

330 

980 

no 

CK1012 

GUSS 

4  69 

1  81 

435 

1300 

300 

CK1024 

METAL 

63 

1.33 

350 

1000 

160* 

Voltage  Regulator  and 

CKJJI7  emol  j 

MINIATURI 

1  97 

0  75 

1300 

3800 

12  "1 

Reference  Tubes 

*  IntormittoAt  pg*K- 

Noto  Ail  of  tbo  obo«o 

to  tolh  «Of« 

DfO  fwll  wo 

•CO  m  mob'lo 

»o  roctifion  « 

oggipmont 
icopt  CK55 1 7 

CK1013 

«K»<b  1*  Holf 

wov*.  1 

i\ 
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i)th**r  values  as  desired  within  the 
available  limits.  Bulletin  601 A 
jfives  full  details. 


vides  inteiiM-  illumination  with 
iiiArr  current 


Inn  Trail  anil  TiM'iie  I'tiil 

lit  am-Ni»  iioi.s  Cfi .  1  North  lat 
Salle  St.,  Chicairo,  III.  Two  new 
television  comiionents  now  in  pro¬ 
duction  are  an  ion  trai>  and  so-called 
fiK’alizer.  Both  units  emjiloy  a 
sjiecial  miH-hanical  arranttement  of 
permanent  majtnets  that  supplant 
wire-wound  curreiit-carryiiiK  coils 
III  order  to  adjust  detlection  of  ions 
and  focus  respeitively. 


N«‘h  |{(‘r«‘i\ing  Tiiho 

SYtAANI.V  KtJitTRIC  I’RODt  ITS  I  SC., 
oOO  Fifth  Avc.,  New  York,  X.  Y. 
Three  new  receiving  type  tubes  now- 
available  include  type  12AY7  minia¬ 
ture  audio  antplifier  duotriode  par¬ 
ticularly  desijrned  for  first  audio 
staires.  An  r-f  amplifier,  type  6BC5 
is  a  miniature  sharp-cutoff  pentode 
with  hiirh  mutual  conductance  de- 
sitfiied  for  r-f  and  i-f  applications 
in  television  receivers.  The  tube  is 
rouirhiy  equivalent  to  a  hijrher-jrain 
type  (>A(i5.  The  horizontal  deflec¬ 
tion  am|ilifier,  type  fiBtjGGT  is  de- 
(cofitiAutd  o«i  p09«  ITS) 


(Ml  ( lM‘illo|irra|iliM 

At  i.KN  B  l»i!  Mont  Laboratoriks, 
Inc..  100(1  Main  .-Xve.,  I'lifton,  N.  J. 
ha-  announced  the  ty|>es  .‘104  and 
.'tol-ll  cathode-ray  oscilloirraphs  as 
replaiements  for  the  type  20S-B. 
Itecurreiit  and  driven  sweeps  are 
variable  from  2  to  .‘lO.OOO  cps.  Slow 
sweep,  of  10  seconds  or  more  are 
available  by  the  connection  of  ex¬ 
ternal  capacitors  between  the  X- 
input  terminals  on  the  front  panel. 
Stabili/ed  .synchronization  of  the 
pattern  i-  niaintaitoul  by  a  sync- 
limitinv  I  ir'  iiit.  Type  .‘104  c-r  tula* 
operate-  .it  an  overall  accelerating 
potenti.il  of  1.7H0  Volts;  in  tv  pe 
i’>ot  II  an  a.lditional  intensitier 
power  -upplv  increases  the  poten¬ 
tial  to  o.ooil  volts. 


( '.t-raiiiic  ( aipucilora 

Si’RAC.i'K  Ki-KCTRIC  Co..  North 
Adams,  .Mass.  The  Bulplate  wafer- 
thin  ceramic  capacitors  are  fur¬ 
nished  with  either  multiple  capaci¬ 
tor  sections  alone  or  in  combination 
with  printed  wiring,  shielding  and 
other  printed  details.  Typical  Bul- 
plates  are  1 H  in.  lotiR  by  i  in.  wide 
(exclusive  of  leads)  and  may  com¬ 
bine  five  capacitors  of  0.00‘2,  0.0001, 
O.OOOl.")  and  two  of  0.00.">  ;ijif,  or 


Viialdt:  (  «tiii|Mil«‘r 

.''fKciAi  l“Koi>ccTs  Division  ok 
I’llIIIIfs  rtTKOl.KI  M  Co.,  Bartles¬ 
ville.  Oklahoma.  .An  electronic  ana¬ 
log  computer  for  solvinjt  the  flash 
V .iporization  equilibrium  equation 
has  been  announced.  It  facilitates 
solution  of  -uch  petroleum  problems 
as  anal.v-is  of  optimum  iias-liqiiid 
separator  o|>eratinK'  conditions, 
ival.iation  (if  rraSH'ondensate  reser¬ 
voir-  and  yas  saturated  crude  oil 
fields  undi-r  conditions  of  pressure 
ibs'line.  analysis  of  many  fractiona¬ 
tion  i-olumn  operations,  and  estima¬ 
tions  of  K  values.  Overall  vapor  or 
lii|uid  fr.utioii  calculations  mav  la* 
determined  to  a  probable  error  of 


TINY  SOLDERING  IRON  dxiqnad  by 
th*  manuloctuTcrs  of  n»w  all  na*iqation 
•quipmant  la  now  avallablo  iof  qantral 
purchaa*.  Daaplta  Ita  haaay  boat  co- 
paclty  lor  odaquataly  aoldarlnq  multtplo 
connactlona  It  baa  a  iln  radiator  Ibat 
•tiicionlly  dlaalpatoa  baal.  Vaaco  Mono 
locfurinq  Oir„  Mitchell  Indutlries.  Inc.. 
Mineral  Welli.  Texas. 


HOMOGENIZED  SOUND  wllboul  beom 
Inq  or  dead  apola  Is  assured  with  Ibis 
lountaln  speaker  placed  In  (be  top  ol 
a  live  loot  plastic  column.  The  sound 
radiotlnq  surface  bas  been  ellectlvely 
Increased  to  three  times  Ibot  ol  a  con- 
eenllonal  elqbt  Inch  speaker  accord 
Inq  to  Veil  Sound  Systems.  Inc_  S55 
Marion  Road  Columbus  T,  Ohio. 
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12  Reasons  Why  audiotape  can  help  you 
get  the  most  out  of  your  tape  recorder! 


/.  At  iMonPi  i»  wound  on  preci¬ 
sion,  all-aluminum  retls. 

Al  DloT4Pt  is  rut  by  ■  %uf>enor 
ilraight-line  tlilting  process  which 
makes  it  track  and  wind  absolute¬ 
ly  Hat. 

3.  AidioTapi  has  no  curl  —  lie* 
Hat  on  the  mannelir  head  without 
increased  tension.  lietter 

frequency  response  and  more  uni¬ 
form  nnotion. 

Aidiotape  has  rxreplionally 
loss  surface  /ricfion— reduces  wear 
on  heads. 


5.  Aidiotape  has  definitely  su¬ 
perior  dispersion  of  oxide  par 
tides  — no  lumps,  no  bumps.  This 
can  lie  checked  with  any  flood 
microscope. 

6.  At  oioTAPE  is  completely  free 
from  any  tendency  to  stick,  layer 
to  layer. 

7<  .At  DioT APE  roaliniE  is  spec  ially 
formulated  to  give  strong  adher¬ 
ence  of  the  oxide  to  the  base. 

S,  At  DIOTAPE  IS  designed  to  give 
maximum  signal  to  noise  ratio. 


P,  .At  DIOTAPE  has  a  wider  bias 
range  for  optimum  results  —  less 
sensitive  to  bias  changes. 

fO.  .Aidiotape  has  excellrni 
high  frei/uency  response. 

11.  Aidiotape  has  low  distor¬ 
tion. 

12.  .Aidiotape  has  unequalled 
uniformity  —  within  the  reel,  and 
from  reel  to  reel.  No  magnetic 
weak  spots  that  can  cause  fluctu¬ 
ations  in  output. 


We  know  that  every  reel  of  .Aidiotape 
offers  you  all  of  these  plus  values  —  becauv 
all  Aidiotape  is  made  in  our  own  plant, 
under  our  own  supervision  and  control,  on 
machines  designed  by  our  own  engineers. 
Al  DIOTAPE  is  backed  by  over  ten  years  of 
experience  in  proiliicmg  professional  qual- 
ily  recording  discs.  U  hat's  more,  every  fool 
of  Al  DIOTAPE  is  monitored  for  output,  dis¬ 
tortion  and  uniformily  —  your  assurance  of 


ihe  same  consistent,  uniform  quality  that  has 
characlerued  .At  ploDlsca  fur  the  past  decade. 

But  why  nut  try  out  a  reel  and  let 
At  DIOTAPE  speak  fur  itself?  Your  Ai'DIOoisc 
and  Aidiotape  distributor  will  be  glad  to 
All  your  requirements.  And  you're  sure  to 
lie  pleased  with  the  professional  discounts 
available.  Or  —  we  will  be  pleased  to  send 
you  a  200  ft.  sample  reel  of  plastic  or  paper 
base  .Aidiotape. 

•g.t  V.S  gmt  Og. 
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Audio  &  VIdfO  (*«»rp  .  Stw 

VmiK»  N  Y.“— An»i>*x  iJiiH*  r***'order!*,  Min- 
M.tA  MinitiK  A  Mff?  <’o.  inacnt-tic  tape; 

Vitt'i  -Ltihf'tfiK 

Kle*  fric  .  San  Carloi*, 

•  ‘allf  Ani{H-x  t<4iK*  r»Hord*r»* 

Audiik  *'•»,  liu*.,  Ni'W  York,  N.  V’.~ 
liiwuio  |>i<  k u|»f*,  »-lc. 

ViidJ'»  I  ♦*  v»*l»nmi*'ut  <,'<• .  M mnrapolis, 
M»nn.' •  aiiiplirjen*  .  a-f  aiul  pMWvr  trafi5- 

fiuriirfH,  uiid 

Audio  Ka«  ilitle**  <.'nrp  N»‘W  York.  N,  Y 
lalix*'tl  audio  apparatus  .  (h*'at»*r 

foiind  uvaU'iiu* .  .'irtittrial  revt-rtM-ratlou 

lit 

Audio  li»>»runu*nt  ‘”o.  N*  ix  Y-«rk.  N.  V 
liifccarithniu*  aHiiuiio  r  ;  int*  rniodulation 

cu»ioni-hul!l  audio  tr>t 

rouipnu  nt 

ilalUiii'.toi-  III*- , 

N  .1  ♦  I*  *  \nHinf!»  l- 

HurhiiK-ttii*'  A-<^^*M*iat*->.  I^td  .  N^w  York. 
\  V  iit.irnila*'! iir*  r*>'  r*  i«r»  "♦•fHatU*  *— 
Kh|»-^h  l*^iul-iM-akt  r**  .  Ilru'^h  Soiiri'ln.irror 
riiaKn**ti«’  i  »•< ‘'r*!*  r  ui.tn- 

ro'tic  lop*  '•pll«**  r> 

Frank  ]«.  I'.ipp^  A-  i ‘o..  In*- .  N*  w  Y'-rk. 

V — and  i »  pi «Mluflii>r  '•i'  ll 
i'o«ik  I-«l»i*ratori’ --  Floral  Park.  N  V  - 

Ft»MUia*'k  r»-ror*link;  j  lna*l>*  . . . 

••'luipno  nt  ;  ilo.'iou-*  p'  !!»-.|u**itrv  r*  *  «»rd 
The  n  1*0  .  N»  walk  N  .1  aUeiaiA- 

ti»rx  .  pot»*iifl*»rM*  t»Ts  .  »•  w  jt*  III'*- .  \  .1  iiidi- 

«  atiifH  .  tf  •.!  *  •luipna  I  t 

Klt.tri*'  Irnliiatm  »'«•  iia.nir'* 

aini  ft:t-n<-l  aiol  >. 

The  Kle*  Uonl*’  \N  ••ik*<!ilp.  In*'.  N*'\v 

Y«»rk,  N.  V  a  f  arf!phrt*  i'» .  In-tt  audio 
«-oinpon»*nt'- .  ainlio  in^ti  uin*  i.t> 

FI*  *  tr«>  \  oitv.  Iia'.  Itui'hanan.  Mi*  h 
inln •*plir.n«  s  .  pu'kup'*  .  t ran- f'»rna‘re 

Fain  htl<I  ItecordihK  I>Ud  ''orp..  White* 
»*t*»ne,  I,  I,  Y  tap*  i*«**r«l*-rM  »vn- 

•  hrotio'iH  trariM-riptloii  turntaM*'H  a' d  tape 
r**«M*r(if  r**  tiaiiM-riptioit  «-iiittnir  an*!  pSa\- 
haok  tM|tiipnk*  lit  *‘ipian7.4*t  s  .  atnpllth-r«  ; 
iiiix**r  pan*  li* ,  loinjd'  l**  .»mplitt»-r  -\  Ht*  in‘-. 

FawP-r  Kf.iM.p  « ’o .  N*w.irk.  N  .1-  - 

r!ianufa«‘tur*  r>>‘  i*  pi*  '>«  iitat>\*  .*<  i*I*>ut:h- 
lti*-rtfc:l**  ^  w  **p  -  f  I  *  *pi*  ii*\  KeioTati-r-*  . 
|tuM**iit  (’atli<Ml**-ta'  o-«-ll)ot:r:iphs.  \o|taire 
an*l  lim*-  «allhr.i ’*11-- .  Minn*'o»ta  P.l*i’- 
t!«iid*'»*  atiipIlfW  t-  nltfiv.  N.um  ra!-*  rs 
itefiera!  Kl*«-tri*-  -•\iaiu-*-.  N  V  - 

-p»ak*i-.  ton**  aMi.-  pi«  Kup- .  pr»  aiiipll* 


Edited  by  WILLIAM  P.  O  BRIEN 


T  :il  Kirot  \iiiiiii  rair 


rn-i.  and  lliiixirar.v  .'It-mlM-i -iup' 
|l|•<*s<•lll*•d  til  F.  Hunt  Ilf 
Har\aril.  Harvi-y  Fl*-t(.’h*‘r  of  Hell 
l..'il)iand  \’.  O.  Knuilscn  Ilf  l-.l-.I.-.-X. 

F.li'i  tmn  Ilf  tifW  iittii  ITS  was  an- 
tm  Ml,  I’ll,  a'  fiillows;  I’rcsident  ■ 
rtii'iidiin*  landi-niiiTkr  uf  Fainhild 
lli-fiinlini;  Ki||il.  ('iirp  ;  f.\fi'Utiv« 

\  u  i'-pi  i-siili'nl  .1.  l>.  (’iilvin  uf 

A  lie,.  vM-stfin  \ u<--pr«-suli'nt 
•liihii  <i.  Fra\nf;  sccn-tary  Nm- 
nianC.  l'n  kiTin>.' ;  tn-asiirn  11.  A. 
S.  hlfvid.  .\cv\  ly-«'liM  ti'il  y'liMu  riurs 
VMT*'  t  '.  A.  Karkc> .  t  '.  .1.  and 

.Suinni’f  Hall 

Kxhiliits  wiT*'  'tayu'd  in  indi\id- 
iial  hiiti'l  riiiims,  In  piTmit  lifnimi- 
'I  ration  of  audio  i-ipiipnii'iit  at 
nortnal  or  fidl  vulunii'  whfn(‘Vi'r  so 
di-siri'd  liy  visitors,  without  inti-r- 
fi-ri-nci'  ll^•lwl‘l■n  i‘\hil(itiirs.  ,\11 
prodiirts  I'xhiliitt'd  wiuf  rl•lat^‘ll  mi 
■'onii'  wa\  to  till’  rj'cordinn  and  n-- 
proiiuition  of  sound  on  niavrni-tic 
tapi',  disr.-  and  tiltn.  Thr  list  Ilf 
lAhiliitors  tollow>.  with  ri'prt'srnta- 
tivf  i-\anipli's  Ilf  thi-  I'lpiipniiMit 
lh«'\  shiiwt'd. 


I-'INII.  ri-y'i.stration  lij;uri-s  for  fho 
.\udio  Fair  and  First  .XniMial  I'on- 
\cntion  Ilf  th*'  .Audio  Kniriiu-iTiny' 
Sik  H'Iv  shown!  that  a  total  of  .'{.(rJ'J 
prisons  si/nni  lip  for  admission 
liady'i's  to  till*  fxhildts  at  thi-  Hotfl 
.\rw  VorkiT,  .N'i'W  lurk  City,  Oit. 
27  ".!tt.  At  th**  t**rhnii'al  sosions  cai  h 
da.\ .  uttrndancf  raliyrnl  from  2<t<t  to 
|MM  I'otal  rnrmlii-rship  of  tin*  .''o 
rii*l\  in  till*  I'  .'s.  and  i*lsi*w  h**ri*  i' 
appi  oxMiiat<*ly  7<«l. 

<•111*  hiy'hliy’ht  of  thi*  F.iir  wa- 
till*  di-nionstraiion  of  twi*l\t*  dilTrr- 
i*nt  m.«ki*s  of  louds|M'aki*rs  oni*  aftri 
aniiih**r,  iisMiif  priijfiam  malrriai  r**- 
rordnl  on  mainii'tii'  tap**  rspn'ially 
fur  III**  piirposc,  at  thr  riiursday 
i*vi*niny'  lianipii*l.  .\  prrfiirmanr** 
srori*  rard  on  fhi*  liaik  of  tin*  lian- 
•pi<*t  mi*nu  rnalilrd  listr.irr'  to 
(link  th**ir  pri*frrrnii*s  for  futiirr 
prrsonal  y'liidaiirr,  no  poll  of  ri*- 
siills  hriliy'  takt*n 

•As  toast mastrr  at  thr  hainpirt. 
Noiman  t'  I'irkrrilly*  madr  thr 
prrsrntation  of  thr  .Audio  I'iny-i- 
iii*rriny'  SiMit*ly  .Annual  .Award  to 
•  .1.  la-ltrl,  rrtinny'  til't  pr»*sidrnl 

of  thr  siS'lrly.  I'hr  .lohll  H  I’litt' 
.M<*morial  .Award  was  prrsrntrd  to 
Harry  F.  (Ilson  of  lit '.A  l..■^tlorato- 


II  I  I..  .iK  A  1.1,1  I..,  it,. I,  K'.i;  .0  . 

til'll**  .linplifi*  t  ' .  pHktip- 

-P'.tk'-r** 

l.iv  ini?-r**n  Kl*  *  » r**iii*'  F**rp  .  I  jMi.t;-!«in 
\  .1  ph**n**  pit'knp  .11  Mis.  li.inln**--  rttu- 

-lAlu-  pr. ->11.  ki.*v*s 
Mutfiif*-* -s«.ri* \N  .i*shiiii;t*»n,  !•  •* 

t\»i'**»n  !;»p*  spin  *  r  . 

M  ac  h«M*«  *r»l  III*  4  *)ti«  ill  Tip*'  r»* 

I-**!  ilintr  tMiUipni*  nt 


I  M\  IM** 


uiiil  (*hi>kf.*(  .  d*  tnnn* 
>{.  lan’w  anu»lin**r  feo*l 


continued 


Cornet  ol  Poorloot  Eloctrical  Producit  DloUion'i  oxhlblt  ri>oin.  with 
H.  M.  Morila  odlualinq  lono  ronirol  unit  oi  muslcian't  oound  tyo 
tom.  Sound  (ourco  to  moqnotkc  tap#  rocordod  oil  tho  olr;  ampli 
tier  ton  lablo)  uoot  Withamoon  circuit  dovolopod  In  England,  with 
Poorlou  Iranilormoro:  opoakor  ii  Alloc  100  Ihoalor  unit 


Comor  oi  Eloctronic  Workshop*!  oxhlbll  room,  showing  sohip  for 
domonstraling  dilloront  comblnolions  oi  lunors.  omplliiors  and 
spoakors.  For  spoakor  domonslrations.  which  atiractod  most 
inlorosl.  Mognocordot  tapo  rocordor  on  lablo  was  usod  os  sound 
sourco.  Patchboard  was  usod  tor  quick  switching 
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UHF 

SIGNAL 


GENERATOR 


Covers  the  Range  oi  400-^1000  MC^ 


Provides : 


DIRECT  READING  Frequency  Dial. 

2^  DIRECT  READING  Attenuator  calibrated  in 

D  B  (0  TO -120  DBM)  U  Volts. 

2^  INTERNAL  and  EXTERNAL  Pulse  Modulation 
sine  wave  modulation  external. 


*  *  *  The  LAVOIE  LA  *418  Signal  Generator,  newest  addition  to  the 
LAVOIE  LABORATORIES'  line  of  precision  electronic  equipment... 


A  complete  descriptive  folder  is 
available  promptly  on  request. 

WRITE  FOR  TECHNICAL  BULLETIN  LA-418 


RADIO  ENGINEERS  AND  MANUFACTURERS 


MORGANVILLE.  N.  ). 


Specialisfs  in  the  Development  and  Manufacture  of  UHF  Equipment 
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Mf|C  Inc.»  lAJXig 

|•lw>ltt  «  ify.  \  Y  M<«p40  tApr 

l»it.tt|«r»  Afi<l 

J  A  M»ur«r.  Iru  .  laUnd  City. 

N  >  1*>  rnrii  (an»«(aa.  Ik  nmi  rnmnd-on- 

ntii  -  •  rtlKtc  k>Mt»rri  1%  riirii  ttlrii  phono* 
u*  •>(•> 

Jd>  ,  WiiJihlnK* 

(■Ml  J*  <  Audio  «iiipttn«ra 

TIm  VI*  »  lM<itril«<i(ific  Corp  .  Nri*  York. 

N  V  n»U'ronint**r  And 

I  **Md*  I 

Ko'trU-  <  *o ,  Ino..  Naw  York. 

>1  \  «U«triPu(<>r  of  Audio  ***4uiprii^rit  and 

A<'«  •••aorir-x 

i*AnorMfni«  ItMdio  I'roduttA  ln<*.  Mount 
V'rrnut*  .S  V  I'^ntAdaptor .  t'Analyxor. 
Aofilr  AfiAlyif'r  .  uttrAiMMik.'  AiiAi>i*‘r 

CoriiK'fluK  Corp  .  4*hlt‘ACo.  Ill  -  »>p«*Ak- 
«*ra.  .  li«>Adphonfa .  tnt«’roph«»ti«>a . 

Anipilfl«*ift  fAp«*  r*H4Md«'t«. 

l'l«k«*r)riA  and  Co.  <><'^Aniitd**,  S  Y.-— 
phono  pnkupM  pr«*Amphht*n» .  r«|iiAlls«*rM  . 
audio  Nmplinrra .  internifMlutatlon  dli*tor> 
(Ion  niraMurtfiK  •M}uipni«>n(. 

l*rra(o  ••rdlniT  Corp .  HAt  kfnwark, 
N  J  r^i-onllnic  and  ttana^'rlttMon  turn- 
latiira .  ia|>**  rr^'ordcra.  r«M'uraiiiK  ariiptl* 
tlrr  a. 

|•r•*<•lor  Sound**!  Corp .  Mf  Wmon, 
N  Y  (urntablra.  pl<*kup  ainiM.  audio 
niulpromt 

llat'ori  Kl«*<'(rlr  <To .  Inc.  N**w  York, 
N  V  »|»cMk*‘rs  .  reentrant  (runip«‘(N. 
dilvrr  unita  .  tw**«*tcra.  marine  aptakera 
ltek-(i-Ku(  (*o.  In*’.  l/oiiK  laFafid  <*lty. 
.N  V  I'littera  .  (rana<-rlption  tiitntahlrM, 
r**«<Mdln8  and  playhaik  ariiplitlera  and 
eiliiiproent 

Ha«llo  C««rp4»ratlnn  of  America.  Camden 
and  liarrlMMi.  N  J.->(ut>ea.  aound  prod* 
ui’ta  hr'iAdi'aat  audio  e«]ulpment .  (Ht>e  re> 
4(»rd**r«t.  turnlabiea.  a|>rakera,  micro* 
photo  > 

ICaiiA^^Hone.  Inc.,  Newark.  N  J.  mA8* 
loth  i.i|M-  recorder! 

lt*4oa'(Hm  lleiordera  f’o  .  North  Holly- 
wtNMl  CaMf.o  MaffiiAKram  maKfieti*'  ftlin 
ie<-<tr«lef  .  iVntocrip  apllcem 

Som*-r»-et  l«Alioratorlea.  Inc.,  I’nion  City. 
N  J  impliftera  .  dynamic  iiuiae  eup 
pi*  '•'•or  .  pteampliner. 

Solo* I  Jtadh)  I’orp  Hr(M>klyn.  N.  Y 
f.i|M  !•«  older*  ,  amateur  eijutpment. 

si,«n.  ||  .  Iforrman  i  'orp  .  flotl>  wmid 
C4iif  muKiietlc  recorder*  and  rfprt*iluc- 
cr  >  jiutornutlc  tHi»e  apllcer 

Stephena  Mf*  «  ‘‘rp.  Cu1\»t  City.  Calif 
'pe.ikera  Atol  liitcroptionee 
>un  Hiidio  A  ICIe«*tronica  t*o..  New  York. 
N  V  fliot rlhutor  of  audio  «M|uipm««nt  anil 

TfM-h  I.alK)ratoriea.  Inc.  CMllaadea  I'ark. 
N  .1  altetiuAtora  ;  |M<ienti>>i.i«*tfrM  .  tap 
-aili  h«*a.  n\'«lpailM  |{aln^»lN  r*  *>i-tani  » 
ii.<  .t*^  <rtnir  •'uuipmeiit 

I  ii>\<ro(t\  l4iud‘«p*-.<K*r*<  I m  ,  White 
|•h^ln*■  \  \  H|»**Mket*«  drl\er  tinlta. 

tH*«t«(*  aound  lUultMiient 

I  -  u..  ..fdimt  Co.  w  .•.hir.fcrtori,  l»  c 


litK  l.lrrlioim  \iiiioiiiiri‘«l 

Till  iiiMKi)  of  tliroctor'*  of  th»‘  II410 
r*sfntlv  aiinoiiiu'oii  tho  olortion  of 
UaMtioiiii  K  (Iiiy.  manager  of  radio 
and  alliH'ations  ontriiu'frin);  for 
NItC.  anti  .Sir  Kolwrt  Watson-Watf, 
iro\critin»r  dinn'tor  of  Sir  Uol)t*rt 
Wat'O'n-Watt  and  I’arlnon*.  Ltd.,  of 
l.ontlon,  Kn^land,  a.n  proiidont  and 


R.  Walton  Wan 


MEETINGS 

Jan.  10  12:  Conference  on  In¬ 
dustrial  and  Safety  Problems 
of  Nuclear  Technology.  New 
York  I'niversity,  New  York, 
N  Y. 

Jan  :ia  K»».  A:  .AIKK  Winter 
(ieneral  .Meetinir.  Hotel  Stat- 
ler,  New  York,  N.  V'. 

KtJi  27  .Mahcii  3:  ASTM  (.'om- 
miltee  Week  and  Spring  Meet- 
inir,  Hotel  William  F’enn, 
i’itt.shurtrh,  I'a. 

Mahcii  fi  ii:  IRK  Convention 
and  Radio  Knirineerint;  Show, 
Hotel  Commodore  and  Grand 
Centi  h1  Palace,  New  York 
City. 

.Xi'Rit.  1  K;  National  Production 
Kxposition,  sponsored  by  the 
Chicairo  Tecnnical  Societies 
Council  Stevens  HoUd,  Cfii- 
cai;o,  111. 

.\rKil.  2t>  2H;  Fourth  annual 
MK-etiiiif  of  the  .\rmed  Forces 
/  'ominunicatioiis  .Association, 
.Astoria,  New  York  City,  and 
^Fort  Monmouth,  N.  J. 

JirNK  2t>-.'I0:  .Annual  .Meetinjf 
and  l*th  Fxhihit  of  Testinif 
.Apparatus  and  Related  Fijuip- 
inent.  Hotel  Chalfonte-Had- 
don  Hall,  .Atlantic  City,  N.  J. 


\  ice-pre.sidciit,  re.spiH'tively,  of  the 
IKK  for  I ‘.*50. 

I'andidate.s  elected  as  directors- 
at-Iarjre  for  the  1950-iyr)I  term  are: 
\Yilliaiii  K.  Hewlett,  vice-president 
of  Hewlett  Packard  Co.,  Palo  Alto. 
I'alif..  and  James  \V.  .McRae,  di- 


W.  n.  Hewletl  I.  W.  McRae 

rector  of  eliH-tronic  and  television 
research  at  Hell  Telephone  l^ibora- 
lories.  Inc.,  .Murray  Hill,  N.  J. 

Keirional  direvtors  for  1950  1951 
are  as  follows;  North  Atlantic 
KcK’ion  Herbert  .1.  Reich  of  the 
electrical  enirinecrimr  department. 
iHirham  Laboratory,  Yale  Univer¬ 
sity,  Central  Atlantic  Keirion — Fer- 
itinand  llamburK'er,  Jr.,  of  the 


R.  r.  Guy 


school  of  enifineerinK,  Johns  Hop¬ 
kins  University;  Central  Region — 
John  D.  Reid,  manager  of  research 
of  Crosley  l)iv.  of  Avco  Mfg.  Corp., 
Cincinnati,  Ohio;  Paoific  Region — 
Austin  Ka.stman,  head  of  the  de¬ 
partment  of  electrical  engineering 
of  the  U.  of  W’ashington,  Seattle, 
Wash. 


Kn^in(M‘rillg  Ri'M'UItIi 
IVojwti* 

OvKR  4.000  college  and  university 
research  projects  in  engineering 
subjects  were  recently  announced 
in  the  1949  Review  of  Current  Re¬ 
search,  published  by  the  Engineer¬ 
ing  ('ollege  Re.search  Council  of  the 
American  Society  for  Engineering 
Education.  Studies  of  particular 
interest  to  electronic  engineers  and 
the  institutions  where  they  are  cur¬ 
rently  active  are  as  follows: 

|*(>l>  (r«-hiitr  Inallluta  uf  nrookl>n.  Hrintk* 

l>M.  N. 

M*  a-urtuimni*  of  (K»w**r  ami  Att<»nuHtlon 
at  mlcru%A\«*  frtMiuonrle* 

S!u*Iy  of  radio  interferem*©  problem* 
KvaUialInn  <»f  r-f  cAbl**  ci»nn«ft  t**r>* 
Kiii»«-rlmt*ntAl  liiveslliCAtlons  of 
a  (!*•»•  m**Hi>«ur©iTi**nt 

KU  s  irtunagm-nr  pro(>ertb‘a  of  <»b*tHo!** 
uni  **]ola  in  Aii\**KUi>l*H 
Ttifoiy  uf  1‘ommunirHtlMn 
Th»**«r>  of  \urtabU‘-fr»*'pi*‘f'<'y  circuits 
TIoM.r*  t|.  al  anil  **xp**rim»*?Ual  InveutiiCA- 
t.4<n  of  *  <  tub**  t»*  rf'^rmance  « 

stiiilx  of  f»*rroma8n«  tic  ulrculta  and 
ruuuio'tic  umpllfb  r>« 

Mb  r>>A%a\f  U  fi«*  .Afitt'nnii* 

Appli  ation  of  (vmft^rmal  mappln*  to 

hlKb*v oiiua**  plop,  rtifj* 

Sknib***!'*  of  iiroad-band  rmtwotka 
,<t»jdb  ?.  of  tr.*n-ist..!  .  irA  Ultu 
lu*tti*n  of  an  t  l«*.  troHtatio  tranKform^r 
Study  of  miiltiA  ibratnr  uynchronlzHtlon 
Inllmn'**  of  barinonb*©  on  d«*«l|fn  <»f 
riiiathiK  **1«>  ttb'ul  ma«'hlii«*ry 
Hii<kti«*ll  (  nl%rr»M>,  l•burc.  l*a. 

.\-ia>  Kludu**  of  aluminum  wetda 
I  nl««‘r«ll>  of  (  ailfornla.  Hrrk*lr«.  f'allf 
Klt-ctnc  '*h*H  k 
Sui*©r'»onlc  (law  d»*t©ctor 
Ko'ordlfiit  ln*trunu*ntM  and  M**r\oniechA* 
nl'siii'* 

KitnMrli'Al  ^'oinpul^r 

Study  of  i'olilmatfd  b«*ania  and  of  dif* 
fracti-ui  by  Hiu-rturi*a  and  <1is.ia 

Study  «»f  M'atterlii*  and  ab*on>tion  by 
I**.  .'Ivinic  antoiinaa 
ThoriiUMtor  rearar*  h 
K  M  >tudiea 

I'tTnirtimiit  ma<n**t  alt»Tnat«»r* 

Kadiatb.n  d*-t**At«>r» 

A udl'»-fr»‘*|uen«’y  proj«*rt 

V»*i  \  -losA  -fnMiip'nry  itHolilatora 

Macto-tir  ampUtl**rM 

I  *\ ham4***|**i  trlo  ampbfl^'rs 

K  M  d»*t**otton  avatoin* 

IrnproNomerita  n  phtdo(ul»©!«  by  !na**r* 

ti’Ui  of  H  Krid 

MiiTowA\e  tub©  di^valopm«>nt  (AMC> 
MbT*>wnv**  lAlM>ratory  (KSAKl 
.\nt«*nna  riHearoh  «HuS> 

KJts'troiilo  computer  pn>J©ct  (ON’Hl 
TranaNlor  »*tudy 
I>l*tortion  In  f-m  ayNtema 
Magni‘tlo  fluid  clutch 
VLF  Instrumentation 
t'alhnllr  l’al«<*rally  of  Amerlra.  Waahlnv* 
l«»n.  M. 

Klectrimlc  amok©  detector 
l•olentbJmet♦*r•t>  |>©  alne-coslne  calcula* 
lor 

I’m©  f.f  m.aitnetlc  ampUflers  for  Inatru- 
rnent  r«‘adina  amplification 
I  nlverail.’i  «»f  <'4»|«raiin.  B4ittl<lrr,  4  tiinrado 
U.'Adbi  rf<*eption  (I’SAK) 

-Mass  a|H*otrometer 

(caatiaaed  on  p09«  199) 


uo 
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SA-309 


^riii.ui;  s  jii.i  nnr  of  for  the 

I  >troliolroii>  \oii  iHT<l  for  "fr«‘«-ziiitr*’  ihf 
iiioiioii  of  ri'<'i|>r<M-utin<:  or  rotaliii^  iiiurliiiicrv 
—  >\l\aiiia  l^l^•«•tri^I 

l\  aiiia  >lrol>oiroii»  S  aiiti  K  pro- 

.  .  .  arr  idral  for  appliratioii'^  wlu-n*  trtn--rolor 
\  icwinj:  i>  f^^riitial.  I  hr  K  !;{.'»(>  at  raU*." 


iKi(.4;i:iMi  lit:  tm*k  o\.i  provi.i.-.  a 

<'oii\rnifiit  iiiraii'  of  trifip-riii):  tin-  S 
n  iii.lO  or  I  i  )2 1  SN  I  from  rnrrrnt  M»urrf«  «»f 
\<TV  lou  \alin‘.  Tin-  0\.>  may  al»«»  !»«•  um‘«I 
for  l■l•■^lroIli^  n-lay  ami  ^wit<'llin}>  applira- 
tioii'  a-  %trll  a«  for  otlu-r  ri‘{!iilar  Slrohotroii 
piirpo-*-'. 


SYLWIA 

ELECTRIC 

Ktrrlr»mUt  IHri»ion.  .tOO  Fifth  Jrrnitr, 

Arw  y»rh  IB.  >.  V.  1: 


up  to  1.^  |M'r  sfooiiil:  till'  S  V'.'ill*),  up  to  IfN) 
|H-r  MM'Olul. 

'I’x  |M-  1 1  )J  l/S.N  I  pro\  i«lr-a  Hoiirro  of  ii<‘oii-r<-i| 
li;:lil.  at  friMpiruoir-  up  to2  10  lla>li(-''  |nt  M-t-oml. 

'1%  piral  applioalioiiH  of  S\  U  aiiia  Slroltolroii' 
iiM'liiilo:  autoiuoli\«‘  liiiiiii^:  mIu'cI  halaiiriu^: 
aOju-liiH'iit  of  parka^iu<:  iiiarliiiirry  :  rc^'ulalioii 
of  hi !*!>«■«'< I  luulli '('olor  priiitiii^  pri'^'M*:*. 

Mill.  Tin:  un  roy  fiih  hi  i.i.FTiys 


Sylvania  il•ctric  f  radwcH  Iik. 
ilcctronict  Division,  Oopt.  E-1001 
SOO  Fifttt  Avonwo,  Now  Yorli  It,  N.  Y. 

Grntirmrnt 

PIratr  wnd  mr  drtrriplive  bulirlin*  on  Sylvania  Strobolrona 
and  Trinurrlubva. 

I  am  alto  inlrmUrd  in  rrrrivint  lilcrainrr  rovrring  applira- 
liona  of  your  olb^r  produrlt  in  lh«  firlda  of: 

O  Communirationt  and  Induttrial  Elertronics 
O  Radiomriifily  Q  Radar  and  Microwavtt 

Company- _ _ _ _ _ _ 

Street  Addreaa _ _ _ 

Cilv _  Zone# _ State  . . 


CLtcraonic  otvicts.  aaoioioais.  caihodi  say  tubes; PHOiotAwes.FLUOicsciNi  lAMPS.nxiuRCS,  ntitiNC  OEvtCfS  EitcTRicitCHi  Buies 


t 
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TUICS  AT  WORK  •ram  »  lilt 


because  exclutlve  '^componMf - 
matching^'  prevents  failures 

The  sure  way  to  avoid  trouble  due  to  resistor  failure  is 
to  use  the  resistor  with  the  matchtd  components. 

Ward  Leonard  alone  m^hts—noi  just  assembles— all 
the  components  of  a  resistor.  (Wire  is  drawn  to  Ward 
Leonard  specihcations.)  This  means  that  all  compo¬ 
nents  are  huLmced  in  respect  to  thermal  coefficient  of 
eapansion  and  other  factors  affecting  service  life.  No 
loosening,  no  failure  — because  all  parts  react  the  same 
to  their  "environment.’' 

Write  for  bulletin  on  Vitrohm  Resistors,  ward 
UONARO  ELECTRIC  CO.,  3 1  South  Street,  Mount  Vernon, 
N.  Y.  Oftces  in  principal  cities  of  U.  S.  and  Canada. 


Marcury  and  qai-iiltad  lubM  ar*  l•■(•d 
In  30  laconds  by  th*  racanlly  developed 
machine  ehown 

nit>th(Kl."<  ii.sed  previously. 

A  photoKraph  of  the  machine  in 
o|K‘rafion  is  shown  above.  A  series 
of  liirht.s  in  front  of  the  operator  in¬ 
dicates  whether  or  not  a  tube  has 
pas.sed  certain  re<iuirements.  The 
meters  .shown  in  the  backjrround  in¬ 
dicate  the  voltajres  applied  to  the 
tube  durinjr  the  test,  and  they  also 
permit  rapiil  chantrintr  of  voltaires 
when  a  different  type  of  tub«>  is  put 
through  the  test. 

The  machine  tests  each  tube  for 
lirid  emission,  peak  arc  drop  (cath- 
<Kle  emission),  filament  resistance, 
anode  breakdown  voltajre.  and  jrrid 
bias  to  control  breakdown.  The  lat¬ 
ter  test  is  matle  under  two  voltaire 
conditions. 


^Iiillipli*  1  \  \iil«‘iiiia  (aMipler 

Bv  I.EONSRI'  MACTNini 

O 

Trlrttntint  h  tfutfittirnt  t'nrp 
\ru  VorA.  .V  V 

i  Thk  pkoblem  ok  opkrating  a  num- 
lK*r  of  television  r»*ceivers  from  one 
antenna  has  l)een  with  us  for  a  lonjr 
time,  and  indications  are  that  it  will 
liecome  more  of  a  problem  in  the 
future.  The  use  of  a  master  re¬ 
ceiver  with  slave  monitors,  which 
was  first  proposed,  is  not  an  eco¬ 
nomical  solution  because  the  hijrh 
production  and  con.setpiently  low 
cost  of  standard  receivers  makes  a 
system  employing  regular  sets  pr*-f- 
erable  from  cost  considerations. 

Kadio-fretpiency  distribution  sys- 
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ELECTRONICS  BUYERS’  GUIDE 

^  FOR  TECHNICAL  DATA  AND  LISTINGS 

ON  THE  COMPLETE  PRODUCT  LINES  OF  THESE  MANUFACTURERS 
Page  number  of  their  advertisements  are  shown  after  each  name 


Acm*  ElKtrK  Cerp  .  ... 

APaais  inP  Mntlahc  Co.  The 
Adtanc*  ClKtnc  4  Rtiay  Co 
Airtren  Iac.  .  . 

Alltn  Momiocturinp  Company 
AMirP  Control  Co  Inc 
AMmctal  Scrow  Products  Co  Inc 
American  CAronoscopc  Corp 
Amtricaii  Gas  Accumulator  Co 
American  Lava  Corporation 
AmerKan  Ptienolic  Corporation 
American  Platinum  Works 
American  Television  4  Radio  Co 
American  Time  Products.  Inc 
American  Transformer  Company 
Amperite  Co  .  Inc 
Anchor  Plastics  Co.  Inc 
A'ma  Corporation 
Arnold  Enfinetrinf  Company 
Art  Lloyd  Metal  Products  Corp 
Art  Wire  and  Stampinp  Co 
'  Atomic  Instrument  Company 
Audio  Development  Co 
Audio  Devices  Inc 
Ariometer  Div  Roannell  Corp 

Bjllantiiie  Lahoratories.  Inc 

Barker  and  Williamson.  Inc 

Barry  Corp  The 

Beach  Russ  Companv 

Bendii  Afiation  Corporation  Red  Bank 

Rentlev  Hams  Mf|  Co 

Beta  Electric  Corp 

Bird  Electronic  Corporation 

Bi«ai  Corporation 

Bliley  Electric  Company 

Bond  Electronics  Corp 

Boonton  Radio  Corporation 

B<mser  Inc 

Bradley  Laboratories  Inc 
Brainin  Co  C  S 
Brand  a««i  Comoanv  William 
British  Industries  Corp 
B'Ownino  laboratories.  Inc 
Brush  Dfvelooment  Co 
Buck  Ere>neerin|  Co  Inc 
Bud  Rad>n  Inc 
Ruriess  Battery  Company 
Burnell  and  Company 
Bussmann  Mfg  Co 

Canibridfe  Thermionic  Corp 
Carter  Motor  Co 

Centralab  Division  of  Globe  Union  Inc 
Century  GeophfSical  Corporation 
Chatham  Electronics  Inc 
Chicapo  Condenser  Corporation 
Cmaudapriph  Speakers  Div.  of  Airecn 
Cinch  Manufacturinp  Corp  . 

Clare  and  Co  .  C  P 
riark  Crystal  Company 
Cleveland  Container  Co 
Condenser  Products  Company 
Continental  Diamond  Fibre  Co  119 
Continental  ElKtric  Co 
Continental  Electric  Co  Inc 
Cornell  Dubilicr  Electric  Corp 
Cornish  Wire  Co  Inc 
Cote  Coil  Co  Inc 
Cramer  Company  Inc  R  W 
Cross  Co  .  H 

Dano  Electric  Co 
Oe  Coursey  Enfineerin«  Lab 
Dial  Lifht  Company  of  America 
Drake  Manufpctunnf  Co 
Driver  Harris  Company 

Ersler  Cnpineerino  Co  Inc 
flect'ic  Indicator  Company 
ElKtric  Solderinp  Iron  Co  .  Inc 
ElKtrKal  Industries  Inc 
ClKtricPi  Reactance  Corp 
ElKtrodyne  Companv 
riKtronic  Designs  Inc 
ElKtrohiC  Instrume'T*  Co  IrK 
ElectronK  Measurements  Company 
ElKtrpnic  Transformer  Co  .  Inc 
EiKtrons  Incorporated 
flKtro-Seal  Corporation 
tlKtro  Snitch  Corporation 
ElKtro-Tech  Eouipment  Co  Inc 
Electro-Voice  Inc 
El  Trontcs  Inc 
fnfineerini  Co  The 
frie  Resistor  Corn 
Esrr  ElKtronic  Corp  .  Dawkins 


Ferranti  EifctfK,  Inc 
Field  ElKtncal  Instrument  Co 
Ford  Instrument  Co 
Freed  Transformer  Co.  Inc 
Fugle  Miller  Lfboratenes 


Gear  Specialties  59 

General  Aniline  4  Film  Corp..  185 

General  Control  Company  ....  161 

General  ClKtric  Company  5  tP  18 

General  Plate  Div  of  Metals  and  Controls  Corpo¬ 
ration  149 

General  Radio  Company  114.  115 

Gibbs  Div  George  W  Borg  Corp  95 

Gramer  Company.  The  .  132 

Graphite  Metalhlina  Corppration  177 

Gray  Research  and  Development  Co .  Inc  187 

Guardian  ElKtric  Mfg.  Co  .  .  60 


Handy  and  Harman  . 

Harnett  Electric  Corporation 
Haydon  Manufacturing  Co..  Inc 
Haydu  Brothers 
Hfinemann  ElKtric  Company 
Helipot  Corporation  The 
Hermetic  Seal  Products  Co 
Hewlett-Packard  Co 
Heyman  ManufKturing  Co 
Hillburn  ElKtronic  Products  Co 
Hudson  Wire  Co..  Winsted  Oiv 
Hunt  Corporation 


218 

Mfg  Corp.  fi? 

190 

123 

175 
183 
214 

120  121.  122 

176 
224 


Illinois  Condenser  Co  226 

Indiana  Steel  Products  Co  19R 

I  idustnal  ElKtronics  Inc  226 

InsI  X  Company.  Inc  160 

Instrument  Resistors  Company  113 

Inttrument  SpKialties  Co  Inc  180 

'nsulation  ManufKturers  Corp  137 

Insuhne  Corporation  of  America  80 

International  Resistance  Co  20  21 

I  T  E  Circuit  Breaker  Co  48  49 

J  B  T  Instruments.  Inc  229 

ielliff  ManufKturing  Corp  .  C  0  102 

Jennings  Radio  ManufKturing  Co  158  159 

JFD  ManufKturing  Co  .  Inc  112 

Jones  Division.  Howard  B  .  Cinch  ManufKturing 
Corporation  190 

Jones  ElKtronics  Company  M  C  184 

Xahle  Engineering  Co  152 

Karp  Metal  Products  Co  .  Inc  50 

Kay  ElKtric  Company  215 
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■taq*(  tn  th«  •Ifhl-poiltion  t*l*TUioD 
Uolalton  ampliiiar  lor  multlrocolTor 
rocoption  with  a  tinql*  anionna 


terns  fall  into  three  j?eneral  classi¬ 
fications  : 

First,  there  is  the  resistor-atten¬ 
uator  scheme  which  may  be  useful 
for  a  very  limited  number  of  sets  in 
a  hijfh-sijrnal  area.  This  .system 
I  has  little  merit  because  in  an  effort 
to  obtain  hitrh  isolation  between 
.sets,  one  must  attenuate  the  signal 
so  .severely  that  the  application  is 
quickly  limited  in  scope. 

The  second  classification  involves 
the  use  of  a  single  antenna  with  a 
central  isolation  amplifier  or  a 
group  of  individual  isolation  ampli¬ 
fiers — all  employing  vacuum  tubes 
to  provide  the  neces.sary  isolation 
over  the  tv  bands  with  minimum  of 
introduced  loss.  The  offhand  sug¬ 
gestion  of  a  cathode-follower  in  this 
application  is,  however,  an  incor¬ 
rect  one.  It  is  not  po.ssible  to  main¬ 
tain  uniform  gain  characteristics 
at  216  me  by  the  use  of  this  te<:h- 
nique.  The  use  of  a  distributed  line 
type  wide-band  isolation  amplifier, 
however,  provides  a  satisfactory 
economical  solution.  A  typical 
equipment  of  this  type  is  described 
below.  Such  a  scheme  finds  wide 
application  in  all  but  the  lowest 
signal  areas,  and  this  solution,  when 
coupled  with  a  wide-band  amplifier 
having  a  gain  of  the  order  of  20  db, 
then  provides  an  economical  solu¬ 
tion  for  nearly  all  locations. 

The  third  methiKl,  which  by  its 
nature  is  the  most  costly  and  ele¬ 
gant,  involves  the  u.se  of  a  separate 
antenna  and  channel  amplifier  for 
each  station.  The  mixed  signals 
may  then  be  piped  at  relatively  high 
level  around  the  building  proper 
with  bridging  take-otfs  for  each  of 
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record-maki  ng  problems . . . 

and  how  photography  helps  solve  them 
•  ••with  savings 


Reducing  Office 
Copying  Costs 


Making  Room 
for  More  Records 


Engineering  Drawings 


SOH’TION:  Make  photocopies 
with  Kodagraph  ('oniact  Paper. 
Anyone,  \stih  simple  equipment, 
can  easily  make  accurate,  lasting 
photocopies  of  documents  and  let¬ 
ters.  Kodagraph  ('ontact  Paper  is 
durable,  uniform  in  quality.  I)e- 
seloped  specifically  foruse  w  ithexist- 
ing  contact  photocopy  machines. 
It  has  wide  latitude  .  .  .  assures  crisp 
copies  of  unsurpassed  legibility. 


SOl.l'  riON:  .Make  photogriifthii  du¬ 
plicates  in  one  printing  on  Koda- 
graph  Autopositive  Paper,  and  get 
tile  prints  or  intermediates  that  will 
stand  the  wear  and  tear  of  handling 
and  machine  feed-throughs  .  .  .  that 
won't  yellow',  smudge,  or  fade.  Koda- 
graph  Autopositive  Paper  can  be 
handled  in  ordinarv  room  light,  and 
can  be  exposed  on  familiar  direct- 
process  or  blueprint  equipment. 


.SOLl'IUfN;  Put  inactive  records 
on  microfilm,  destroy  the  obsolete 
originals,  and  use  the  file  space  so 
obtained  for  newer  records.  .Micro¬ 
filming  can  reduce  the  bulk  of  files 
bv  as  much  as  9H'*u — a  sensational 
saving  in  space.  Record  vour  smaller 
papers,  your  larger  documents  and 
drawings  with  Kodagraph  .Micro- 
File  Machines  and  Kecordak  micro¬ 
filming  equipment  and  service. 


Pholotopief  sute  the  loUi  of  topytHg 
hy  hunJ  .  .  .  imurr  ahsolute  iiciurucy. 


Photographic  iutermeJiatei  make  bet¬ 
ter  prints  ,  .  .  anJ  sate  your  originals. 


Microfilming  protects  your  records, 
keeps  them  in  order  .  .  .  sates  space. 


Spac*  saving* — up  to  98% 
— through  Kodagraph  and 
Rocordak  microfilming. 


Moro  logiblo  photocopios 
at  low  cost  with  Kodogroph 
Contact  Pap«r. 


Long«r  lasting,  highor  quality 
intormodiot**  on  Kodogroph 
Autopositivo  Popor. 


Photographs  reproduces  detail  exactly,  com¬ 
pletely  — even  improves  quality;  photography  pre¬ 
serves — and.  if  you  wish,  condenses  tir  enlarges. 
It  can  help  vou  lower  costs,  increase  efficiency, 
speed  operations  ...  in  factors,  laboratory,  office. 


USTMAN  KODAK  COMPANY  INOUSTRIAl  PHOTOOIAfHK  DIVISION 
■  OCHISTn  4.  N.T. 

Pleat*  tend  me  more  information  obovt 

□  better  photocopies  □  better  engineering  prints  y' 

□  microfilming  to  sove  file  space 


FUNCTIONAL  PHOTOGRAPHY 
serves  business  and 
industrial  progress 
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H'Kinl  I’lupM  nhoir  tttn  n  nnt  invlutfr  m.-rii  ifl,  <»♦“  i"*. 

t{f  t  *  fth$th  M  ur  i^uti  k  IHMvttn>itrf  Ytutjn  Othtr  .4  .N  uvvi  nnartm 

.!•«  Kim{/«.  t»ummv  t:*  t  •  iitm  h  n ,  stnitu^t  uni 

nu.!  . 

\  A  SAMPLE  BOARD  OF 
^  1  I  CONNECTOR  QUALITY 

.  HA\'IN(i  pionM-n-tl  th*- multi-contai’t  «‘lwtric  con- 
I  in-»'l«)r  fur  aircraft  and  otlicr  induatnea.  Cannon 
I  Kli-ctric  contrdmtiaf  much  to  the  onitinal  dcaiKO  of 
I  (h«‘ AN  ronnia'tor  a|Ma'iticationa  when  it  waa  act  up 

•  ta-lwta-n  ItiUvmdt).  and  ilurmt;  numeroua  atattea  of 
developmi-nt  from  the  AN9rvM  to  the  prem-nt  AN- 

I  C  f>91  Not  onK  have  the  armi-d  wrvicea  fa-netited 

•  from  lhea«*  hut  alao  countleaa  atnctly  commercial 
I  uaera  For  the  AN  Hulletin.  addrt-aa  I)ept .A-lliO. 


300  NUMOOiOT  $T^  lOS  ANOIIIS  31.  CALU. 


M*rl4  lia-'t  4  H«at*n.  $«n  FraaoK*.  Conadiaa  plaal:  Caaaaa  ilattric  Ca ,  lld^  Taranto 


Commarcial  aortlon  ot  aportmaat  houia 
talavUlon  dialrlbutlon  amplltiar 


the  receivers.  In  this  case  it  is 
less  ditficult  to  orient  the  separate 
antennas  to  minimize  jrhost  pat¬ 
terns  which  arise  in  t  ertain  ditticnlt 
lix-ations  due  to  the  lartte  nei/hbor- 
intf  huildinvs.  However,  such  a  solu¬ 
tion  with  its  expensive  and  compli¬ 
cated  terminal  eipiipment  is  only 
practical  arui  economical  for  the 
largest  and  most  elahorate  installa- 
t  it  ins. 

ll  uli  -lliiml  Ainiiltti*  r 
A  typical  example  of  a  wide-hand 
isolation  amplifier  is  the  Telecoupler 
shown  in  the  accompany inF  dia- 
jzram.  Only  four  of  the  eiy'ht  plate- 
loaded  output  stages  are  shown. 
The  jffid  circuits  in  each  stay'e  pro¬ 
vide  the  shunt  capacitance  for  a 
low-pass  filter  network.  Its  opera¬ 
tion  is  readily  apparent,  rsiny  a 
pair  of  latt-ohm  unhalanced  lumped- 
constant  transmission  lines  for  the 
low-pass  filter,  one  can  arraiiv'e  to 
drive  them  haik-to-hack  to  provide 
a  .‘{0(t-ohni  input.  Alternativel.v , 
operating  them  in  parallel  provides 
a  Ta-ohm  input.  In  the  case  of  lldti- 
ohm  o|H‘ration.  each  pair  of  tuln's 
on  opposite  sides  of  the  line  pro¬ 
vides  a  :{<Mi-ohm  source  l<H>kiny'  hack 
into  their  plate  circuits.  Thus,  one 
can  provide  outputs  from  one  an¬ 
tenna  to  four  ;?tt(t-ohm  tv  sets  with 
an  accurate  match  availahle.  Since 
the  conventional  receiver  may  he 
considerahly  unhalanced  in  its  in¬ 
put,  it  is  often  possible  to  use  the 
eijrht  laO-ohm  outputs  to  drive 
eiydit  llltO-ohm  or  75-ohm  receivers. 

Ky  removintr  the  termination  at 
the  far  end  of  the  line,  one  can  add 
a  numher  of  units  in  cascade,  pro- 
vidinv  more  outputs.  .\s  many  a- 
I  output  lin«‘s  have  heen  success¬ 
fully  used  in  practice.  I’recautions 
must  he  taken  to  make  sure  that 
local  oscillator  radiation  from  one 
set  with  an  unh.ilanced  or  radiatiny' 
front  end  will  not  radiate  hack 
throuy'h  the  system  .itid  interfere 
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If  you  have  a  fabricating  or  processing 
problem  invohing  paper  ...  if  you  rc- 
ijuire  definite  technical  characteristics 
and,  above  all,  JepenJuhle  uuiformit), 
it  may  be  worthwhile  for  you  and 
iMosiNi;!-;  technicians  to  get  together. 
Mosini  i;  IS  not  interested  so  much  in 
terms  of  volume  production  as  in  our 
ability  to  render  helpful  sers  ice  to  man¬ 
ufacturers  in  the  held  of  electronics 
and  in  the  electrical  gcHnls  industry.  Our 
papxrrologists”  arc  at  your  service  for 
consultation.  Please  write  Dept.  t. 


MOSINEE  PAPER  MRIS  COMPANY ‘MOSINEimS. 

f'M'n/ia/ <  4(a4%u^ar/u%0i^ 


TUIES  AT  WORK  (cMtiniwd) 

With  Other  -■♦ets.  Little  interference 
may  Ije  ex|>ected  throuKh  common 
impedance  in  the  circuit,  but  poor 
in.<taIlation  technique  may  provide 
croK.^  radiation  between  .■‘ets,  and 
thi.<  rnn.-^t  be  watched  carefully. 
This  trouble,  however,  will  be  re¬ 
duced  considerably  when  more  set.s 
use  the  new  40-mc  .-tandard 

intermediate  freiiuencj. 

AlthouKh  the  fnre>roiny  tech- 
niijues  ap|)ear  involved,  it  would 
apjwar  that  ma.ster  antenna  distri¬ 
bution  sy.stems  will  continue  to  be 
necessary  in  the  future  because,  in 
spite  of  the  manufacturers'  efforts 
to  provide  new  .sets  with  built-in 
antennas,  their  iierformance  is  only 
satisfactory  in  a  small  minority  of 
installations,  where  exceedinirly 
large  signal  strengths  are  encount¬ 
ered.  The  effective  shielding  of 
buildings  with  steel  frame  construc¬ 
tion  seem  to  make  the  hope  of  a 
really  antenna-less  set  a  slim  one 
at  this  time.  A  commercial  model 
of  the  Telecou[)ler  is  shown  in  the 
photograph. 


.\iitt»iiiuli<'  Moiictiire 
<a»iiti>iil  ('.onlriil 

By  David  A.  Utij:y 

f'ompinv 

One  ok  the  most  criticai.  condi¬ 
tions  in  the  manufacture  of  te.xtiles 
is  the  moisture  content  in  the  warp 
threads,  or  longitudinal  threads 
supplied  to  the  loom  after  the  appli¬ 
cation  of  the  size  to  the  threads. 
Correct  moisture  content  in  the 
sized  threads  enables  them  to  with¬ 
stand  the  Hexing  and  abrasion  im¬ 
posed  by  the  weaving  prix'ess  in  the 
loom. 

If  the  moisture  content  of  the 
warp  is  excessive,  the  entire  warp 
spool  or  tieam  will  mildew  and  spoil 
during  storage  prior  to  weaving, 
excessively  low  moisture  content 
results  in  low  weaving  efficiency  due 
to  time  consumed  in  fixing  breaks 
in  brittle  warp  threads,  and  low 
quality  finished  fabric  because  of 
excessive  ties  in  the  warp.  Further¬ 
more,  since  the  moisture  content  is 
determined  by  a  drying  operation, 
low  moisture  content  is  indicative 
of  a  needlessly  slow  dryer. 

The  moisture  content  of  the 
threads  is  determined  by  the  speed 
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~)>r  mu  \:MpIuin,  utJi  r.iutji,  jud  htfj^  jccurucy  tn  tht  ioutrol  of  t/tmUm  ilatrontc  circuits... 


WeV\?o^ 


Providvt  many  timei  greater  retislairce  control  in 
tame  panel  tpace  at  conventional  potenliometert! 

If  YOU  tre  dr^igniof  or  nMnufMtunng  ti4  ftrrt>>ioa 

eWetroAM  c^uipnrat  be  %urr  to  invrti>g«ie  rhe  greater  ti>n- 
venierve  range  an4  iumpettnet«  that  tan  be  irwurpitraied  >am 

>uyr  et)wip<nent  u><ng  the  re%t'ltittcfMr>  l<>r  thevniat- 

pt>i(ni>umrm  eootrol  apt^Katiom  arvi  b>  wttng  the  nr«  DiooiAL 
turns  lodiiaiing  knub  ^vribcsi  at  right 

Br$40*  bare  n  rbe  HFlIfOT  ^f««ig/e  vherras  a  tonsen* 
tit>nal  p«>ienttu<nrter  lutHists  «4  a  nmgU  soil  t4  rniscstKe  vtoJiisg  the 
HfLihOT  h*t  a  resistarue  element  ».smt  /im0t  longrt  iotle«J  b«/i.a»7t 
intu  a  sase  ohtsh  requites  no  more  parse!  spa^e  than  the  consrentittnal 
unit  A  simple  Isjolprtjol  guitie  tonttuls  the  UnJet  cuAta<i  lo  that  it 
fullutks  rhe  heiiial  path  oi  the  resistame  %inding  from  eod  lo  end  as 
a  sirsgle  krtob  ts  rtHated  Result  kith  •«  im  *tsi4  im  pa««/  ipev/ 
rt,fnetn,0  0/,  (he  HI  LIK)T  gises  vuu  a«  mush  as  W  times*  the  coatrol 
varfase  Ys>u  get  tar  greater  asvurasV  hner  settings  itKrcased  rarsge* 
%ith  maiimum  lompaiinrst  atsd  s>peratirsg  simplisii>' 

COMniTI  RANCf  or  TVHS  AND  SiZIS 

The  HiLlfOT  It  asailahic  m  a  somptete  raiige  of  tspes  ainj 
liars  ao  meet  a  mJe  sarters  (if  suotrol  aprixatums 

MOOfl  A:  5  •oMs.  ro  tufus  46*  it  d*  •  'a  »e(tfr«t,  <ai# 
d*m  .  lasn'artcet  10  »•  M  000  MOO 


A1k>  the  HtLiPOT  IS  asa.labie  in  sanous  tpeiiai  designs  vnh 
Aovble  shaft  csteruitjos,  .o  multiple  assemblies,  integral  dual  units  ets 
Let  us  stud)'  >oarr  potentiometer  problems  and  suggest  hu* 
the  NIilPOT  can  be  used  •  poaatbl)'  is  alread)'  being  used  by  others 
in  your  industry  -  to  increase  the  accuracy,  convenience  and  sim- 
plKicy  ol  modern  electronic  equipment  No  obligation,  of  cesurse 
Vrtie  aoday  outlining  yossf  problem. 


76#  •••##  o#  fviiN^v  d/W  af  r6#  M'OOtAL  i6»uf  ans*l  mmguim  gon. 
/ren  •)  lAafr  dur-ng  f*6  re* Warren  T6#  aar#v  a#  5#i  angary  g«W 
•  Aeni  «*«6ar  af  lOaiW#*#  rrtWnMaai  asag#  6y  r6#  Ariwary  4>W 

A  fiHflti'tvm  rofotionol'indi<otin9  knob  diol  for  uso 
with  the  HILIPOT  and  other  multiple  turn  devicei. 

TMr  tHtsOlAt  It  a  untque  advancement  tn  ktsob  dial  design 
It  ccussisM  esscnnally  uf  a  ptimars  hrutb  dial  geared  to  a 
cutsieniric  turns  irsduanng  sesnodary  dial-arsd  the  enure  unit  is  so 
compact  It  requires  only  a  2*  dtamrsrt  partri  space' 

The  tH’ODlAL  it  so  designed  that  •  as  the  primary  dial  rtuates 
through  emh  tomplesr  revolution -the  secondary  dial  moves  .use  disi* 
sum  on  Its  Scale  Thus  ihe  secondary  d«aJ  cuutsis  the  number  uf  com* 
plete  revolutHios  made  by  the  primary  dial  %  hen  used  mth  the 
HILIPUT,  the  DiuOIAL  regiscers  >a/6  the  arsgulat  pimnon  of  the 
slider  contact  on  any  given  hei«i  at  ntU  as  the  particular  hehs  un 
nhich  the  slider  rs  positioned 

iirsides  .ts  use  on  the  HI  i  IPOT  the  Dt  opiAl  is  readily  adapt 
able  lo  other  helualty  nouryd  drsues  as  «etl  as  lu  many  lonsentioisal 
gra/  drisen  controls  nhere  esira  d>al  length  is  desired  miKoui  nasnng 
panel  space  It  it  compact,  simple  arsd  rugged  It  contains  only  tno 
moving  pans  btrch  made  entirely  uf  metal  It  cannot  be  damaged 
ihrvvugh  lammirsg  of  the  driven  unit,  or  by  forcing  ^yorsd  any  nse 
chanical  stop  It  is  ruA  subyect  so  error  from  backlash  of  internal  gtars 

TWO  ftIZIt  — MANY  RATIOS 

The  NryolAl.  is  ruiw  av«itahle  in  mo  types -the  Model  R 
fillustrsird  above  1  nhich  is  2*  m  diameter,  and  the  rse%  Model 
nhich  IS  4^4*  in  diaitveter  and  is  ideal  tia  main  ronirol  applications 
Standard  turns-ratmt  nsetude  10  t.  IS  ].  I  and  40  t  ( rarm  he 
ttyren  primary  and  secondary  dials)  OKer  ratios  tan  be  provided  on 
special  ('tder  The  10  I  rai.o  DfOOiAL  ran  he  readily  employed  unh 
devnei  operating  lev#v  than  10  revolurmns  and  is  recommended  for  'he 
S-rutn  Ht  I  IPOT  In  alt  rypes  the  primary  dial  and  shaft  operate  vnih  a 
I  I  rcfui  and  ail  types  mourM  dirmly  cn  a  U*  round  shaft 


Sars^  far  ftiig 

HIIIROT  AND  DUOOIAl  CATAlOOf 


TNi  HBlipOt  CORP 


•ails,  aft  .  art  rha  many  snas  and  types  af 
MCliPOtS  and  an  tha  many  uniqua  f#a« 
lurai  af  >ha  OUOOlAi  Sand  far  yaur  f>aa 
eapv  taday' 
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small 


OPEM  GEAR  TRAINS 

made  to  yoor  specificatioas 


-  j.  LT'  «.  -Y  - 

/.  J'  k.  ^  i 

—  "  * - *■'  '-4-  - 


Many  uniii,  auih  at  limcrt,  irantmitirri,  ventlinR  mcihanitmi,  and  timilar  devices 
ret^uirc  the  adi>p(it>n  ttf  tmall  i(pcn  near  iraint  for  inicrniiiieni  duly. 

Iteavrr  (>ear  Works  it  c<|uipped  lo  make  these  trains  to  any  deKree  of  accuracy  required. 
(Water  (tear  ennineers,  knowinit  what  it  espeiied,  and  qualified  to  assist  in  details 
Ilf  hne-piiih  gear  applicaiiunt,  lan  advise  you  as  lo  st  hai  will  work  best  under  various 
MVMavii  or  londiiion}  and  can  specify  the  correct 

,p/yi  -  desinn. 

laHiult  m  an  your  gtjr  problems. 


1021vPARMELi  STREET,  ROCKFORD,  ILLINOIS 


TUSfS  AT  woaa  IcaatiaatS) 

at  which  they  pa.ns  over  the  steam 
heated  rolls  of  the  sizinjr  and  dry- 
injf  machine,  the  sla-sher.  To  obtain 
maximum  slasher  efficiency,  an  elec¬ 
tronic  moi.sture  content  control  has 
lieen  developed.  Thi.s  instrument 
continuously  measures  and  records 
the  moisture  content  of  the  warp 
and  automatically  adjusts  the  speed 
of  the  slasher  by  an  amount  pro¬ 
portional  to  the  majfnitude  of  the 
moisture  content  deviation. 

Detector  f'nit 

The  control  makes  use  of  the 
principle  that  the  resistance  in  the 
warp  thread  is  a  function  of  the 
warp  moisture  content.  The  re¬ 
sistance  of  the  warp  is  measured  as 
it  passes  tietween  the  insulated  de¬ 
tector  and  a  jfroiindetl  roller  shown 
as  .1  in  Kiyr.  1.  This  resistance  is 
hiy'h  (sometimes  several  thousand 


E  (  II  0  R  t  «  I  I  C  t  I  COMMRHICITKHS  EEIIPMIHT,  I  R  C. 

>va(l,l  •••!  •  I  a  •  I  II.  tIarlSa 


PIOHEEHS  AHE  PAHTICTJLAH  PEOPLE 


STAINIISS  • 


If  you  Haul  u  lirltpr  IVriiiaiuuit  ulniio  iiiajiiK't  with 
hifchrr  flap  flux  /mt  unit  u’vifiht.  rail  on  C.rurihh*. 

CUrcilU.K  STKKI,  COMPANY  OF  AMKMICA, 
ChiN'Iri  Ihiililiiig,  N«  w  ^  ork  IT.  Nrw  ^oik. 


CRUCIBLE 


first  name  in  special  purpose  steels 


PERMANENT  ALNICO  MAGNETS 

HIGH  SPEED  •  TOOL  •  AHOY  •  MACHINERY  •  SPECIAL  PURPOSE  •  STEELS 
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TUICS  AT  WOKK 


(CMitlllMtf ' 


I  Ilf*  rli.ir.ii  M'  ol  tlir  .>0.i  I.IrrtnMiir 

\  oil lll«■|•'r  !•'  It'  iiliilitv  lo  |iroN  i)l<-  .ili'oliiti-  iiiiliral loll  of 
Ir.iii'ii-iil  or  |Mil'c  \olliii;f«  of  -liorl  iliiriilioii.  I{l■ll.ll)ll'  in- 
iIk  .iIioii  of  |Mil-<-'  .1  li'u  llll•'ro•><'^ollll■•  Miili-  ri'|MMlfil  oiilx 

III  lull)''  |M'r  'I'l-oiiil  I'  ri'aililx  olit.iiiH'il  xxilli  till'  iii'l riiiiii-iil . 
I  Ilf  \  oltiiii'tfr  I'  iiri'-)'.ililir,ili')l.  i  iiiiii>.ii'l ,  I'.i'X  to  oiM-r.itf 


.11111  oii-M-rxf.  ro'HiX)'  .iini  iD-f.iiixi'  |M',ik'  .irf  ri'fi'iiTfii 
oxi'r  tlif  r.iiiff  ol  .iMl|  \oli  to  IIMMI  \oll'.  |H-ak  to  |m‘,iIv. 
I>i')  a<li'  r.iiiff'  aii<l  a  lo"aril liiiiii'  'i  .ili'  oiil|>iit  iiififr  arf 
I'liarai  li'ri'lii'  fi'.iliirf'.  aloii”  x«illi  a  ')'|>arali-l\  axailalilf 
liifli  f.iiii.  M  iilf -liaii<l  aiii|ilili)'r. 

'.’ll./  fit!  Itttlfi'ltn  \it  IJ 


miLWThK  L\KIIK\TIIKIEN.  m. 

BOONTON,  NEW  JERSEY.  U.  S.  A. 


.  PfAK  ..  PWK 

Electronic  VOl/TMETER 


point.^  C  and  D  is  first  converted  to 
a-c  with  a  pha.ie  relationship  to 
the  a-c  .supply  determined  by  the 
unbalance  of  the  bridjre.  This  a-c 
voltavre  is  then  amplified  and  im- 
pre.ssed  across  the  wound  shading 
coils  of  the  reversible  shaded  pole 
induction  motor,  M .  When  ener¬ 
gized,  this  motor  actuates  the  mois¬ 
ture  indicator  pen  arm  to  indicate 
the  new  moisture  content ;  it  adjusts 
a  briilge  resistor  to  rebalance 
the  measuring  circuit  bridge  which 
was  unbalanced  by  the  change  in 
warp  moisture  content,  and  it  actu¬ 
ates  H  to  bring  about  a  change  in 
slasher  speed. 

Unfortunately,  the  warp  resist¬ 
ance  does  not  vary  linearly  with  the 
moisture  content.  This  nanlinear- 
ity  necessitates  a  tapered  bridge 
resistance  and  a  pen  drive  through 
a  specially  shaped  cam  which  makes 
[lo'sible  thi‘  use  of  a  linear  indicator 
chart  calibrated  in  terms  of  percent 
moi'ture. 


R*cord«r  in  upp«r  right  band  comar 
koapt  rocord  ol  moUturo  contont  ol 
warp 


Sftrrd  ('ontrol 

Direct  control  of  the  slasher 
sp»-i*d  from  the  shaft  of  M  with 
simpli'  tioating  control  is  impos¬ 
sible,  becausi',  due  to  the  amount  of 
yarn  in  the  slasher,  the  full  effect 
of  a  speed  change  is  not  immedi¬ 
ately  apparent  at  the  detector. 
Theri'fore.  thi-  rate  of  s|H>ed  change 
must  1)1*  ilecreasi'd  to  prevent  con¬ 
trol  hunting  and  the  resulting  wide 
swings  around  the  control  point 
which  may  cause  wet  spots  in  the 
warp.  To  eliminate  this  hunting 
full  proportioning  sjieed  control  is 
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Natvar  Products 


•  V«nilftM4  cMibrk  — »fr«lflM  <«t  mm4  Mm 

•  V«rfil»H*4  c«M« 

•  V«n»l»K«4 

•  VarNltll#^  4w<li 

•  V«p«<l»li«4  tUk 

•  VMfiUti»<  lyctel  rmym 

•  VftiUMd  ct«Mi 

•  SHU*n«  c«f  <  FtfcdrjlM 

•  yptrt 

•  SIM  l<m»lMi#n 

•  V«rfil«li#4  fvfcfaift  mm4  •iMvlM^t 

•  VMiii»li>rf  M»wfHlcMl#w  iwHift 

•  fy>lwft  and  •ImvIii^ 

•  tafrv4*4  vktyl  HiMnt 

•  imfr^drnd  viMyl  littHIcMlaa 

Ask  for  Catalog  No,  21 
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RELAYS 


ARE  PERFORNIANCE  PROVED! 


You  get  better  service  frf>m  Leach  Relays  because  thousands  of  types  of 
relays  for  thousands  of  applications  have  been  proved-in-use  for  over  30  years. 

Leach  Relays  are  designed  with  an  exceptionally  high  factor  of  safety 
for  extrj  dependability.  Simplicity  of  designs  makes  installation  quick,  easy 
and  inexpensive.  Get  4II  the  facts  and  make  your  own  comparisons.  Leach 
Relays'  outstanding  performance,  reliability,  sturdiness  and  economy  have 
been  eJ  in  uie. 

Highest  standards  of  engineering,  materials  and  worknunship  assure  long, 
safe,  efficient,  trouble-free  service. 

rOR  KTTfR  CONTROLS  THROUGH  IETT(R  RELAYS-CONTaCT  LEACH 


TUSIS  AT  WORK  (cMtiawcd) 

neceH.sary.  With  full  proiaortioninjr 
control,  a  iqieed  adjustment  propor¬ 
tional  to  the  moisture  content  devia¬ 
tion  is  made. 

The  circuit  which  provides  for 
this  proportionintr  control  is  the 
lower  half  of  the  circuit  shown  in 
Fist.  1.  It  controls  motor  .1/,  which 
drives  the  slasher  sia-ed  adjustin>r 
m«Thanism.  Motor  M,  is  similar  to 
M  in  construction,  and  like  M  ,  is 
controlled  hy  an  amplified  voltatre 
supplied  from  h.  and  K„  which  are 
connected  throutth  H,  and  H,.  Any 
voltatre  which  exists  lM-twe*en  the 
sliders  of  R  and  R,  must  Im*  ojipo.sed 
hy  an  eijual  and  opposite  voltajje  l)e- 
tween  the  sliders  of  R,  and  R.  If 
the  slider  of  R  is  moved,  a  voltaKC 
is  applied  to  the  amplifier. 

When  the  warp  moisture  content 
chanjfes,  the  slider  of  R  is  moveii 
hy  M.  prislucin);  a  voltaL'e  across 
the  input  of  the  amplifier  the  output 
of  which  oiH-rates  .V„  to  change  the 
slasher  speed.  This  motor  also 
operates  R„  moviiiK  the  slider  in  a 
diriH-tion  to  reduce  the  input  voltage 
to  the  amplifier.  Thus,  the  system 
will  avain  he  hrouKht  into  balance 
at  a  new  slasher  speed. 

Renrttitig  Perirf 

The  entire  control  circuit  oper¬ 
ates  to  attain  a  new  balance  that 
will  maintain  the  slasher  spetNl  at 
a  point  which  will  produce  a  new 
moisture  content  of  the  warp.  The 
purpose  of  the  control,  however,  is 
to  alter  the  slasher  operation  to  re¬ 
store  the  oriKinal  moisture  control 
point.  This  function  is  effected  hy 
the  re.settinjf  device. 

The  desireil  moisture  control 
point  is  preset  hy  means  of  a  man¬ 
ual  adjustment  which  positions 
R,  and  a  cam-o|)erated  double-throw 
switch  with  a  central  "off’’  point. 
When  the  warp  moisture  content  is 


Kill  AVAIOM  tOUlIKARD  •  LO(  ANGtlCK 
in  PritHipol  CaiM  0^  U.  S.  and  Canada 


The  moisture  conlenl  delectinq  element 
measures  the  resistance  o<  the  warp 
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NO  OTHER  FIXED  RESISTORS 
have  this  margin  of  safety 


Bradleyunits  are  rated  ultra -conservatively.  Composition 
resistors  are  usually  rated  at  an  ambient  temperature  of  40  C 
.  .  .  but  Bradleyunits  are  rated  at  70  C.  That  means  a  big 
margin  of  safety  in  Allen -Bradley  resistor  performance.  It 
explains  why,  in  wartime  service,  Bradleyunits  were  accepted 
in  every  combat  zone  as  "tops"  in  quality. 

Bradleyunits  operate  at  full  rating  for  1 ,000  hours  with  less 
than  5*4  resistance  change.  They  withstand  all  extremes  of 
temperature,  pressure,  and  humidity. 

Available  in  all  standard  R.M.A.  values  as  follows; 

}  -wott —  10.0  ohms  to  22  megohms 
1  -  watt—  2.7  ohms  to  22  megohms 
2-watt—  10.0  ohms  to  22  megohms 

Let  us  send  you  a  complete  A-B  resistor  chart. 

Allen -Bradley  Co.,  110  W.  Greenfield  Ave.,  Milwaukee  4,  Wis. 


SIZES  OF  UNITS 


ALLEN-BRy^DLEY 

FIXED  &  AD'JUSTABLE  RA^  RESISTORS 


Th«  honeycomb  cofton  prevents 
tangling  of  leads  and  sovei  time. 
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FOR 

GOOD  RESPONSE 


PRESTO  IS  YOUR  DISC 


PARAmTuS.  NIW  iIRSIV 

Mmttmf  AMrcHi 
R.  O.  MO.  N.  J. 

Im  WalUr  P.  Dawat.  ItO. 

Oaaiiaiaa  Sa-  >Mf ..  Mtaatraal 


When  you’ve  spent  a  lot  of  money 
for  a  flat  system  but  still  find 
your  discs  giving  you  this: 


DON'T  GIVE  UFI 


RECOI 


TO  : 
K<jn 


(luTnjT 


RotmT 1 1  trMMtmm'aOufmm  l%iia 


^  ktatpun  £ftufmtnt  aa«  Ouci 


at  the  desired  point  the  switch  does 
not  make  contact,  but  when  the 
moisture  content  varies  from  the 
desired  control  point,  this  switch 
ojierates  to  set  the  reset  M,  in  oper¬ 
ation  to  slowly  move  the  slider  of 
fi,.  This  adjustment  produces  a 
further  unbalance  of  the  control  cir¬ 
cuit  bridge  in  such  a  direction  as  to 
correct  the  original  shift  from  the 
control  point.  The  operation  of  M, 
is  then  not  only  de|)endent  upon  the 
position  of  /{ ,  but  upon  the  com¬ 
bined  imsitions  of  R  ,  A’ ,  A’,  and  A.. 
When  the  moisture  content  varies. 
A,  driven  by  .U„  assumes  a  new 
position  which  prixluces  a  change  in 
slasher  speed.  As  the  slasher  speed 
is  changed.  A,  is  repositioned  to 
balance  the  control  circuit  at  a  new 
moisture  content.  However,  the 
variations  from  the  control  point  of 
the  warp  moisture  also  op<*rate  A. 
in  a  direction  to  cause  further  un¬ 
balance  of  the  balancing  unit.  This 
further  unbalance  causes  the  M, 
to  continue  to  operate  until  a 
slasher  sp«‘ed  has  lH*en  reached 
which  will  prcHfuce  warp  of  mois¬ 
ture  content  which  is  again  equal 
to  the  desired  control  point. 

('onrrrtrr  Circuit 

The  d-c  to  a-c  converter  is  shown 
in  Fig.  2.  The  potential  across 
jMiints  (’  and  />.  which  was  men¬ 
tioned  above,  is  ii.sed  to  obtain  a  fill- 
cycle  voltage.  The  amplitude  of  the 
a-c  output  voltage  varies  with  the 
magnitude  of  the  d-c  voltage,  and 
its  phase  de|H-nds  upon  the  polarity 
of  the  d-c  voltage.  The  fiO-<-ycle 
voltage  is  then  fed  through  a  con¬ 
ventional  two-tube  amplifier  to  the 
wound  shading  coils  of  .1/  which  is 
connected  as  a  single-phase  shaded- 
pole  induction  motor.  With  the  fi  -Id 
winding  of  this  motor  conne-ted 
dir»*cfly  to  the  supply  line,  fh*'  di- 


riQ.  2  The  mcqni'.ud*  and  pha*«  ol 
th*  ac  output  ol  tho  convortor  i«  dolor 
mlnod  by  tho  maqnltudo  and  polarity  ol 
tho  d<  Input  ooltaqo 
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our  irlrphoup  uhph 
ppramiPMrn  iool 


Five-  thousand  y«‘ars  ago.  jwttprs  nrrr 
making  household  vessels  of  elay.  As 
skill  grew,  grace  of  shape  and  orna¬ 
ment  were  added.  The  beauty  of  finf 
china  has  Ix-en  rwogni/etf  by  every 
civ  il  i/at  ion.  while  the  availability,  ease 
of  manufacture  and  durability  of  other 
ceramh's  have  given  them  wide  use. 

Your  telephone,  too,  uses  ceramics, 
tichind  its  dial  is  a  metal  plate,  glazed 
as  carefully  and  in  much  the  same 
manner  as  this  fine  piei-e  of  pottery. » 
It  carries  the  letters  and  mimliers  you 
dial,  so  it  must  resist  both  fading  and. 
abrasion.  ^  oii  will  find  other  ceramics- 
as  insulatork.  supporting  wires  on  pole’ 
lines;  in  eighty  thousand  miles  of 
underground  conduit,  w  here  fired  clays 
defy  dis'uy  and  corrosion. 

loilay  at  Ih-ll  Telephone  I.ahorato- 
ries  si'ientists  utilize  ceramics  in  ways 
imdreameil  of  in  ancient  times.  Therm¬ 
istors.  made  of  a  i-eramic,  provide  auto¬ 
matic  controls  for  elei’tiic  current,  to 
olT'ct  lliictuations  in  temperature  and 
\oltage.  One  kind  of  ceramic  makes 
low -loss  insulation  at  high  frequen¬ 
cies.  while  another  supplies  controlled 
attenuation  for  microwaves  traveling 
in  waveguides. 

F^ai  h  ii.s<-  demands  a  special  cornfMi- 
sition.  si'ientifically  controlled  and 
process<-d.  Ihi'ic  studi<*s  in  the  chem¬ 
istry  and  physics  of  leramirs  have 
shown  how  to  utilize  their  versatile 
projierties  in  electrical  communica¬ 
tion.  Xnd  research  continues  on 
ceramic  materials  as  well  as  on  every 
other  materi.il  which  promises  better 
and  cheaper  telephone  service. 


DELL  TEM.EPnO\E  LAItOtlATOUMES 


txnO»IN<t  and  INXINTING.  OfV/SIMG  AND 
PlUfKTING  fOR  CONTINUID  IMPKOVlUlNTi 
AND  ICONOUItS  IN  TlllPHONt  StRXICt 
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llluttroied  IS  a  complete  12-chonnel  portable 
laborotory  for  precisiors  strain  determination  from  static 
strain  to  a  frequency  of  5000  cycles  per  second,  using 
resistance  gages  thot  are  attached  by  cement  to  the 
points  of  Strom 

In  the  field  or  in  the  laborotory  on  a  high-speed 
locomotive  or  m  the  oir  HATHAWAY  stroin  record¬ 
ing  equipment  is  ideol  for  the  recording  of  STATIC 
AND  DYNAMIC  STRAIN  in  structural  members  and 
machines  in  operotlon 

Comp/efe  with  oil  necessary  balancing  controls  and 
monitoring  instruments,  precision  calibrating  device, 
power  supply  equipment  and  oscillator,  and  type 
S8  6  Oscillograph 

TYPI  MRC-1S  12  $*ro*n  Gag*  Control 

Un.f  Fully  a«unb*d  in  T«.ch>Y.col  Butt*t>n  SP  19SG 

Yy^o  Si*B  12  to  48  *l*rvs#nt  OuiMogroph 
Fully  d*ur.b*d  <n  TtuKn.cal  BuMotm  SP  1650 


rection  of  rotation  of  the  rotor  de¬ 
pends  upon  the  phase  relation  of 
the  supply  voltaKe  to  the  60-cycle 
voltatre  supplied  to  the  shading 
coils  by  the  converter  unit. 


Manual  Control 


The  control  unit  is  equipped  with 
provision  for  manual  as  well  as 
automatic  operation.  When  the 
control  is  set  for  manual  operation, 
speed  of  the  slasher  can  be  changed 
only  by  manually  depressinjr  either 
the  fast  or  slow  sjieed  adjustment 
buttons  located  on  the  control  case; 
however,  the  recorder  portion  of 
the  control  continues  to  operate  the 
same  as  for  automatic  control.  The 
chanjre  from  automatic  to  manual 
control  is  effected  throujrh  the 
chanKe  in  position  of  a  multipolar 
transfer  switch.  This  manual-auto¬ 
matic  switch,  .schematically  shown 
as  .SW,  and  SH’,,  changes  the  ampli¬ 
fier  input  from  R,  and  R,  to  R,  and 
ff,.  The  amplifier  output  is  also 
chanjred  from  the  shading  coils  of 
to  those  of  the  follow-up  motor 
■U. 

In  manually  adjusting  the  con¬ 
trol,  the  operator  varies  the  speed 
of  the  slasher  until  the  recorder 
indicates  the  desired  control  point 
settinjr  which  has  been  preset  at  R,. 
.As  previously  described,  under  the 
automatic  op«*ration  of  the  control, 
R  varies  with  the  moisture  content 
of  the  warp  and  the  indication  of 
the  recorder.  When  the  control 
point  moisture  content  is  reacheil, 
R,  and  R,  are  in  balance.  Switch 
Xlf,  now  connects  the  amplifier  out¬ 
put  to  the  follow-up  motor  M,. 
.Simultaneously  with  the  manual 
slasher  sjieed  adjustment,  M,  oper¬ 
ates  to  actuate  R,  and  to  keep  it 
in  balance  with  R,.  The.se  poten¬ 
tiometers  are  .lutomatically  main¬ 
tained  in  balance  to  eliminate  un¬ 
necessary  repositioninjf  of  the  speed 
adjustintr  motor  M,  when  the  con¬ 
trol  is  switched  back  to  automatic 
operation.  When  automatic  control 
takes  over,  the  control  starts  off  in 
a  balanced  condition. 

•Althoujrh  this  control  was  devel¬ 
oped  to  control  the  moisture  content 
of  yarn,  its  application  by  no  means 
ends  in  the  textile  industry.  With 
.  several  minor  adjustments,  this  in¬ 
strument  can  be  adapted  to  the  con- 
j  trol  of  the  moisture  content  in  the 
■  manufacture  and  coatinir  of  paper 
or  the  dryinir  of  some  tyjies  of  fiMsl 


January.  1950  —  ELECTRONICS 


...for  G.A.^F.  Carbonyl  Iron  Powders 


In  l)ci.tmhcr  1948,  wc  saiJ  in  an  aiJvertiM-- 
ment.  ‘"49  .  .  .  Iintk.f  like  a  Carbonyl  Iron 
1‘owder  year,  t.sttmates  show  that  practically 
all  Television  sets,  and  most  of  the  Kadui  sets 
made  in  1949  mil  lontain  cores  made  of 
Carbonyl  Iron  Powders.’' 

....  The  accuracy  of  our  prediction  is 
attested  by  the  fact  that  our  sales  volume 


increased  greatly  during  1949 

We  enter  1950  with  our  prixluctwin  ca¬ 
pacity  greatly  espanded  —  an  attainment  that 
seemed  all  but  imprsssible  one  year  ago. 

We  invite  you  to  ask  your  core  maker,  your 
coil  winder  or  any  competent  industrial  de 
signer,  why  we  believe  that  1950  looms  up  ur 
a  still  bigger  year  for  Carbonyl  Iron  Powders. 
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TUilS  AT  WOiK 

In  fact,  this  instrument  is 
iidaptuble  to  any  application  where 
control  throuirh  resistance  hanjfes 
IS  {Kissihle  a.id  continuous  full  pro- 
po.tioninR  control  is  desired.  The 
control  is  covered  by  patents  or 
patents  (lendintr 


tor  every  application 


A  (lollalor 

Sokti.m;  largk  .sl. Minus  of  paKcs 
of  paiH-r  into  sets  or  booklets  can 
la*  very  tedious  and  time-consuminjt 
to  olfice  personnel.  The  Thomas 
Mechanical  Collator  Corporation 
has  come  up  with  a  machine  that 
does  the  job  automatically  and  ac¬ 
curately  and  at  spt*eds  of  up  to 
.sets  per  hour  for  a  ten-pajfe 
unit.  A  similar  volume  of  collatinK 
I  would  take  the  averaite  hand  colla¬ 
tor  alxiut  si.x  hours  to  complete. 

The  machine  operates  with  a 
vacum  pickup  arrangement  which 
gathers  paKes  from  their  in¬ 
dividual  piles  and  arranges  them 
in  .sets  in  their  correct  sequence. 
The  finished  sets  are  deposited  on  a 
conveyor  belt  and  moved  to  another 
pile. 

Klectronics  is  responsible  for  the 
complete  accuracy  of  the  device. 
Should  the  vacuum  device  fail  to 
pick  up  one  of  the  sheets  of  paper, 
the  machine  is  automatically  re¬ 
versed,  so  that  the  pajres  already 
picked  up  for  the  set  that  would 
have  been  incomplete  are  returned 
to  their  oritrinal  piles  for  the  next 
pickup. 

•AccordiiiK  to  the  manufacturers, 
the  machine  not  only  saves  money. 


T fpf  Rl'2  High  Prtdiiot  Pottntiomtttf 
One  of  1  %rnn  of  »emi  tUndir.li/rd  t>pet  of 
meui  bite  potmtiometrrt  with  rxceptionally 
hi«h  rIrcirMil  trcuraiy  ami  mediantcil  prcti- 
tion  For  both  linear  and  nou  lmtjr  functiont 
Drtiancd  for  precision  instrument,  computer 
and  military  applications  Accurate  phasing  of 
individual  units  possible  with  exclusive  clamp 
ring  method  of  ganging 


Tapped  mounting  inserts 
Bronie  bushing 
Totelly  enclosed  with  cover 
''Constrict  O-Grip"  clamping  to  theft 
—  ("O  set  screws) 

Breciout  metal  cont«  'c 
Silver  overlay  on  rotor  take-off  slip  ring 


Type  ffl't  PifciiioH  PotfUiimrlm 

available  in  models  tor  cither  //*r/»  or 
nom  imur  furKtions  with  stmlc  resistance  values 
ranging  from  lOOU  to  J(K),OOOXl  and  power 
ratings  of  H  and  12  watts  t6U*  mechanical 
rotation  or  limited  by  stops  as  desired  ModcK 
With  AT  toUl  resistance  accuracy  —  I'- 00 
t'^t-  accuracy  —  |s  00  Special  mcKirls 
asailable  for  high  humidity  applications 


r>pe  ffl’T  T’ji  iljliify  Pjlrnliomrirr 
Actuated  by  longitudinal  instead  ot  rotating 
motion  providing  linear  electrical  output  pro 
portional  to  shalt  displacement  I  sed 
as  a  p<>sitit>n  indicator,  high  amplitude 
displacement  type  pic  hup  and  tor  studs 
ing  low  ttes)urncy  motion  or  stbialion 
Features  exceptionally  high  linearity  and 
revilution  Available  in  various  lengths 
depending  on  amplitude  bring  studied 


ValaabI*  catalog  —  yours  fur  the  asking.  Contains 
detailed  information  on  all  1  If^  Instruments,  Potentiom 
eters  and  other  eciuipmcnt  Get  your  copy  without  obli¬ 
gation  —  write  today 


loss  Main  StreeF,  Waltham  S4,  MatsachutaHt 

Figinf’iig  ffrp»/<e*rar/iei  Clevelaail.  Ohio  —  PRcnpeci  6tt| 
line  : 'saa  Dallac  In  lOgan  6 'CN’  Rixhester,  N  Y  — Charloatt  S1»S  J 
ks  ILok  4  17M  Canaan,  Coasn  c.anaan  640  tRillyvood.  Cal  HOllywooU  o-6S0s 


High  epood  collator's  accuracy  Is  as 
surod  by  oloctronic  controls  which 
suporviso  Its  oporatton 
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A  complete  tube  complement  for  longer-servke  portables 

Typkal  OMrating  Conditi«m 

Sylvania— and  only  Sylvania— brings  set 
manufacturers  this  group  of  low -drain  battery-type 
tubes  that  consume  only  half  as  much  heater 
current  as  previously  available  types.  Ket|Uiring 
only  2.^  ma  filament  current,  they  will  triple 
life  of  present  "A"  batteries! 

These  new  tubes  also  offer  opportunities  for  the 
design  of  smaller  ".K"  batteries,  which  will  permit 
manufacture  of  more  compact  portables  without 
sacribce  of  performance. 

The  four  types  include  a  pentode  amplifier, 
a  converter,  a  diode  pentode  and  an  output 
pentode— forming  a  complete  tube  complement 
for  portables.  They  offer  comparable  power  output 
and  sensitivity  to  previous  types. ..and  give  eicelleni 
performance  with  a  plate  supply  of  only  45  volts. 

Remember  .  .  .  these  new  tubes  come  to  you 
from  the  same  company  that  first  made  the 
1.4  volt  battery  tube  available! 


FHaewal  VsHof*  (vsKr) 


FNemvnt  Current  (me) 


not*  Vettsfu  (vsHtl 


Ttmtcsnaurtoriw 


not*  iMlrtmcu  (mefuSinil 


Puwer  Output  (ntw) 


MAU  COUPOM  KM 
SKClffCATION  SHtm 


*W»OBio  { 

•erflo  Tub, 

^"'PUriuin, 

''••"•Jeillr, 

Vv,„i, 


''orfurt, 


**  IlK. 
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a  COMPLETE  LINE  of  CAA  APPROVED' 


TOWER  LIGHTING  EQUIPMENT 


Designed  for  Dependability  ...  1 

Immediate  Delivery  .. .  > 


IIOfOIMIIt.  lOIS  Bui  1010.  Inirrlixk- 

inK  iiiiK.  iiir  in\uIjU'd  li^hiintt  irjn%(»rnicr>, 
parluuljrly  (or  u«c  wii(i  lowrrt  ihil 

ilrvrlop  *  hifth  \olu>;c  Jirott  ihc  h^se  in- 
tu(jior 

■  IflACIMIMT  lAMOl,  (or  code  (cr4con%  and  oh- 
ciruciion  (iKhtt.  (  4rtird  in  tiiHk  in  \  Ariel)  of 
(iljnirni  MifuKec. 

lICNTINC  rilTIOI,  (or  ucf  c»ii(i  iiiMiljled  low- 
ere  drcefopin):  iiiiHlt-rAle  \olij|;rc  4(x»e  I  M(^ 
Moc(rlc  ACAilAfcle  tinfioucrcf  or  in  weAihrrproof 
cierl  fiouMiiK 

tUINOUT  INDICATOIl,  (o  \ho«c  (Amp  (Allure 
PNOTOIIKTIIC  CONTOOl  IWITCNIt.  (o  turn 
loccer  li):(iis  ON  And  OH. 
fUtNUt.  (or  ciHle  (kacoiic. 
tOMPIITi  TOWIt  IICMTINC  KITt.  includinK 
condiiii,  wire.  And  a(I  liiiin^c  (or  lowerc  of 

All)  (iriKfii 


300  MM  CODE  BEACON.  Type  660.  Sturdily 
constructed,  completely  dependable.  To 
prt)vide  steady,  uninterrupted  service  for 
many  years  of  exposure  to  rigorous 
sseather  conditions,  metal  parts  are  made 
of  cast  aluminum  with  hardware  of  corro¬ 
sion  resistant  hron/e.  Insects  are  kept  out 
by  screens  placed  in  ventilating  openings. 


lINClt  (TyB*  4*)A|  anA  DOUIlt  |Ty|M  »«l*l 
OtlllUCTION  tlCNTl  I  i«>  tu  tcfVHr.  ruKicrd, 
rvli4hlc  to  repiiir  t*urnrd  «>ul  l4mp«.  |u<l 
thumb  Krt«  and  open  the  l«o 
pirsf  i4M  aluminum  h«>u«in|| 

n  nir  for  buiUttmt  Of  fmrtbrt 


Til  tp  fir  anil  1*1  tr  omit 
iijihitmt  Hxtuttt  tbtmifhti. 
Anott,»ttU  ttfyiomfmt  i«  mot 
tmOftkt  re  C  -1  t  ttgmlmStomt 
hml  motf  tbdm  mtfit  mil  loiml 
trtmIsitom$. 


lll■s■lttllll  iiuft  rii  IN  ri  tf  •  iRumiit  •  iikctiiiiu  tiiTfiiid  [ikphert 
IITIKII  Tlimi  IIKTt  •  TIKI  lltlTdt  tllirMlRT  •  CIRSIITIRS  (RtIRtflIRt  SlIIICTt 


WORID  t  1AR6ISI  ANTINMA  lOUIPMINT  SPiCIAllSTS 


TUtlS  AT  WOIK  (CMitiKiMA) 

time,  and  effort,  but  it  iTeate.< 
"Happier,  more  in.spireil,  more 
creative  and  more  priKfuctive 
employees.” 


I’lioltM-leetrie  Tiiiiiiift 
Eaiiiipnieiit 

la  KLECTKONlca  Koin);  to  the  dojf.s? 
A  recent  installation  of  electronic 
timinit  equipment  at  Hackney  Wick 
Stadium  in  London  indicates  that  it 
has.  The  apparatus  is  designed  tu 
time  greyhound  races.  It  ofierates 
from  the  a-c  di.stribution  lines  and 
provides  accuracies  far  greater  than 
would  be  po.ssible  with  conventional 
hand  timing  methods.  It  incorpo¬ 
rates  a  control  desk  with  a  six-inch 
diameter  cluck  graduated  to  1/100 
second  which,  compared  with  a  stop 
watch  is  very  ea.sy  to  read. 

The  clock  is  clutch  operated  from 
the  driving  motor  which  runs  con¬ 
tinuously.  This  mode  of  operation 
avoids  entirely  the  mechanical 
strains  which  are  so  frequently 
present  when  stop  watches  are  oper¬ 
ated  from  an  electrical  solenoid  or 
armature  movement. 

The  apparatus  is  designed  to  be 
automatic  in  operation  and  to  elimi¬ 
nate  errors  a.s  far  as  possible.  The 
fre<iuency  of  the  supply  line  even 
though  reputedly  controlled  is  far 
too  variable  over  short  periods  to 
provide  the  accuracy  required  by 
the  equipment  and  in  consequence  a 
special  tube-maintained  tuning  fork 
guaranteed  to  provide  a  supply  fre¬ 
quency  correct  to  less  than  1  part  in 
(>,000  is  included  as  a  separate  unit. 

Tuning  Fork  Control 

This  instrument  is  mounted  on  a 
rack  panel  and  housed  in  a  metal 
ca.se.  All  controls  except  the  line 
switch  and  fuses  are  mounted  at  the 
rear  of  the  instrument.  Two  preset 


Orcud  diaqtam  o(  luDlnq  (ork  maintain 
Ing  amplUisr 
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*  Plastic  Film  Dielectric  Capacitors 

l\v  maiiufarlur<‘  raparilurs  lo  Mp«‘cifirali«»nw  f<»r 
mans'  unuwiial  appliraiionw.  f^ir  fxampifft 

•  High  voltage  filler  rapaeilurH  fur  eotn|tart  X>Kay  equipment 

•  lilira  high  reoiwtanee  eaparilora  for  radiation  counters 

•  High  Voltage — High  y  carrier  current  coupling  capacilora 

•  KF  poHer  capacilora  for  transmitters,  dielectric  and  induction  heaters 

•  Knergy  storage  capacitors  for  Sonar,  welding  and  photoflash 

•  l.ow  capacitance  drift  capacitors  for  filters 

•  l,aboratory  grade  capacitors  for  computers,  integrators  and  bridge 

standards 

•  I'ulse  forming  network  for  radar 

•  High  voltage  AC  capacitors  for  power  factor  improvement 

In  addition  to  our  raparitora,  ure  manufacture  a  standard  line  ami 
build  special  high  ndtage^  Imc  current  power  supplies. 


Ill  '  c<»mplete  line  of  standard  capacitors  for  industrial 

I  LA^lIvlIiN  electronic  applications  is  available.  Our  engi- 

/'  t  Ik  I  neers  will  lie  pleased  to  discuss  your  problems. 

( AP  All  lOKS 


Write  tnr  et»pf§  o/  tsssr  Itatemt  rsatsainff. 


ilondentter  ffrodueitt  i]otnpany 

1375  NORTH  BRANCH  STREET  •  CHICAGO  22.  ILLINOIS 
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(COUtlAMM) 


TRnnsfORmERS 

TO  MEET  UNUSUAL 
SPECIFICATIONS 


I'ht’  manufaiturc  of  "tailor-made",  onc- 
of  a-kind  transformers,  and  small  runs  of 
«usti>m-made  speiialts  units,  are  important 
features  of  NY  I'  sersitc.  A  staff  of  engi¬ 
neering  and  prtHiuttion  experts  ssill  trans¬ 
late  sour  most  exacting  specifications  into 
the  components  sou  rec^uire. 


Ahmr:  1 1  iai  lf(  poutr 

iiifiply  umt,  input  II  '  mitt 
ftll  t  ytirt-  -output  2^tH)  i  «//» 
pltrrrd  IH  at  ^ 

• 

Hi  f’ht :  A  hi  tf  u  a!  it  y 
tptaktr  Hue  auto  tram- 
former,  uted  in  multiple 
tptaker  intlallaliont  to  ad- 
jut!  volume  and  imptdaiiit 
for  eaih  indiiidual  ipiakir. 


left,  .-f  three 
phate  hijih  i  oh- 
lige  plate  train- 
formtr.  iieif^hiiif; 
oier  IIH)  pDundt. 
Reitiper  output 
it  II  Kl  A  h( 
CttltO  I  oitt  at 
/A  anipi ). 


The  transforniers  illustrated  slioss 
onis  three  of  the  mans  sshiih  hase 
been  deselo|H'd  or  manufactured  bs 
Ness  York  liansfornier  t  ompans 
for  special  applications  in  radio, 
television  and  eleiironus.  No  matter 
how  unusual  sour  spec  ifu  ations, 
N^’ r  will  build  transformers  to 


meet  them!  >pecial  facilities  also 
include  the  manufacture  of  hermet¬ 
ic  alls  scaled  units  to  meet  current 
IAN  I-i’  and  other  government 
specifications;  and  specialls  treated, 
lightweight,  uncased  units  for  air¬ 
borne  ecjuipment. 

ipeiipiationt  and 
,\S  /  exptrtt  and 


let  ut  knot!  about  your 
deielopment  prohUnn. 


tin^incert  are  at  your  scrilce. 


NEW  YORK 

TRANSFORMER  CO.,  INC. 

ALPHA,  NEW  JERSEY 


IS4 


potentiometers  are  provided  to  give 
a  frecjuenpy  adjustment  of  50 
part.s  in  10*. 

The  tuning  fork  is  made  of  .sjie- 
cial  steel  with  an  extremely  loss- 
temperature  coefficient.  The  fork  i.s 
accurately  balanced  on  a  resilient 
mounting  to  absorb  antimodal  vi¬ 
brations  thereby  eliminating  the 
need  for  a  heavy  metal  frame. 

The  maintaining  amplifier  shosvn 
in  the  circuit  diagram  is  a  conven¬ 
tional  tsvo  -  tube  cathcnle  -  follower 
drive  circuit  and  no  negative  feed¬ 
back  is  u.sed.  The  gain  of  the  first 
tuf)e  is  controlled  by  an  age  circuit 
with  the  normal  iliode  arrangement 
to  provide  the  control  bias.  This 


Brilith  raca-tlmlnq  unil  provldai  ac- 
curaciM  tar  qrsalar  than  hand  tlmlnq 
wllh  slop  watch 


i-ircuit  minimizes  the  effect  of  am¬ 
plitude  instability  inherent  in  all 
loss-  fretiuency  forks.  The  output 
amplifier  is  designed  to  deliver 
about  three  watts  at  2<llf  to  2.5ti 
volts  for  operating  the  c!oc-k  motor. 

The  fretiuency  instability  from 
all  causes  is  less  than  ■  50  parts  in 
10',  Till’  amplitude  does  not  change 
by  more  than  •  1  db  for  a  change 

of  •  10  |KM-cent  in  supply  voltage. 

I’liirli  ('out ml  ('irriiil 

.An  elaborate  system  of  switches 
anti  relays  makes  the  device  alnmst 
fiMilpriKif.  The  clex-k  clutch  is  oper¬ 
ated  by  a  starting  switch  which 
also  initiates  a  10-second  delay. 
This  delay  prevents  the  photoelec- 
I  trie  control  from  coming  into  oper¬ 
ation  until  all  the  competitors  have 
passed  the  finishing  line  on  the 
i  first  lap.  When  the  finishing-line 
light  beam  is  interrupted  by  the 
winner,  another  relay  operates,  and 
an  unliK-king  circuit  prevents  subse¬ 
quent  interruptions  of  the  light 
i  lauim  from  actuating  the  clock.  .A 
I  re.set  button  prepares  the  circuit 
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COMPANY 


-  WITH  THE  NEW 

ENGINEER-DESIONER 

M  sealed  lead  and 
multiple  header  kit  I 


E-l  DESIGN  SAMPLES  ^  '^iiiTZZZ 

SAVE  YOU  TIME  AND  MONEYl  $|QOO 

Kit  contains  81  standard  terminals  and  11  different  ^ 

header  types.  E-I  standard  leads  and  headers  can  PAID  i 

solve  practically  all  problems  on  hermetic  seals  at 

prices  that  benefit  from  standardized  mass  produc- 

tion.  For  unusual  requirements  &I  custom  manu- 

facture  can  meet  your  needs — economically.  Use 

an  E-I  Sample  Kit  to  find  the  right  type  for  your  ^ 

production — you'll  find  it  practical,  fast  and  above  ^ _ 5 

all.  economical!  I  _  .. 


SIZE  ->  enlv 
4'  ■  I'  ■  r 

■s.  d*«p 


JUST  FILL  OUT  COUPON  AND  MAIL 

WITH  CHICK  OK  MONET  OKDSKI 

ELECTRICAL  ^ 
INDUSTRIES  •INC 

44  SUNUNER  AVONN,  NEWARK  4,  NEW  JERSEY 


Enclosed  i»  $10.00  for  my  E-I  Sample  Kit.  Please 
send  it  at  once. 


(•laot*  print  civerlyl 
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FOR  PROMPT  SERVICE  AND 
TECHNICAL  AID-phone  your 
local  RCA  Distributor 

Make  x»)ur  l.Kal  R(.A  Tube  DiMributor  headquarters 
,.,r  u//  o»  sour  electronic  needs.  He  carries  adequate 
stocks  ot  tulHS  and  components  to  meet  sirtualls 
c\er\  requirement. 

••  tublr.lhis  minialure 

‘r;"/:  :hr;r:*n  h,  op.r.u.i 

“I”;;::;;  1.;.  i...  . . . . . 


.  KIES  AT  w<s*r  (o-ii.nytd 

I 

t<»r  the  next  ran*. 

!  A  te.<tinK  button  i.s  iiruvided,  hut 
to  prevent  the  pon.tihiiity  of  it.s  l»e- 
iny  left  on  durinK  an  aetual  race 
and  cau.siiiK  fal.<e  reading.'*,  it  i.s 
spring  loaded  eo  that  it  must  be 
held  during  the  te.>*ting  proce'S. 

Kuilur  r»>l«*r 

.\ccoRi>i.N(;  to  engineers  of  the 
North  American  Aviation  Compans 
of  Los  Angele.',  California,  1160 
manhours  were  originally  required 
for  completing  a  check  of  the  radar 
e«iuipment  contained  in  the  .Air 
Force’s  new  U-A.’i  four-jet  bonilH*rs. 
Realizing  that  this  amount  of  labor 
was  entirely  too  much,  the  engi¬ 
neers  .set  about  developing  an  elec¬ 
tronic  instrument  for  doing  the  job 
in  less  time.  .As  a  result,  the  time 
has  U'en  cut  from  .’$60  manhours  to 
eight  by  a  device  which  is  essenti¬ 
ally  a  continuity  and  megger 
checker  designed  spec  itically  for 
this  particular  job. 

The  equipment  can  be  run  from 
the  plane’s  battery  supjily  or  from 
any  power  generator.  .According  li> 
information  released  by  the  com¬ 
pany,  the  radar  system,  which  nor¬ 
mally  operates  as  a  24-volt  system, 
is  checked  by  applying  .AdO  volts. 
Ia?aks  that  would  normally  be  diffi¬ 
cult,  or  impossible  to  find  are  thus 
readily  i.solated  and  can  be  repaired. 
The  checker  developed  for  the  H-45 
can  be  adapted  for  use  on  an\  .Air 
Force  bomber  and  29  have  been 
ordered  for  other  aircraft. 
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GLOBAR  TEMPERATURE 
SENSITIVE  RESISTORS 


COMPAKtSON  Of  THf  RISISTANCf  TEMPfXATU*! 
CHAPACTEttSTICS  Of  VAPKMJ5  TYPES  Of  OlO«AR 
CEPAMIC  RESISTOtS 

6  •  I  O  D  >  M  ID  RESISTANCE  , 
APPROXIMATELY  10  OHMS  AT  IS'C 


To  CONTROL  IK 

Circuit  Performance  .giip|i|ip 


Variations  in  tcm(xratiirf  need  not  affect  the  pc-r- 
forinance  of  delicate  instruments  and  machines 
having  coils  or  wiiulmgs.  To  compensate  for 
tliesevariations, Cil.OhAR  hrand  (!c ramie  Resist¬ 
ors —  basing  a  negative  temperature  coefficient 
of  resistance — provule  an  excellent -solvition. 
(,onnecte«.l  m  series  with  the  coils  or  wiiulmgS, 
they  reiluce  the  overall  change  in  [xrformance 
tliar  occurs  w  ith  change  m  temperature.  Accurate 
and  depeiiLiahle  circuit  performance  is  assured. 

Cil.OffAR  ceramic  \ K  resistors  are  obtainable 
m  a  variety  of  types  for  applications  rec|uirmg 
temperature  ranges  from  120  !•  to -fTt)  b  The 
characteristics  of  these  types  were  plotted  on  the 
accompanying  graph  from  ilata  secureti  from 
tests  mailc  m  our  laboratory. 


TEMPERATURE  IN  DECREES  CENTIGRADE 

TYPICAL  SUGGESTED  USES  ARE: 

I  I'empcTJiure  Lorrectiuii  fur  stiliiiieicTs,  ainineicrs  and 
other  meters 

M  ( ompensarion  tor  imrease  m  resistaiKC  «>t  iii»>tor  and 
generator  field  mils. 

3  t  om|H'nsaiion  tor  increase  in  resistance  ot  relas  coils 

4  Direct  measurement  ot  temperature  up  to  KM)  F 

5  Hrotection  of  the  cathode  heaters  of  sacuum  tulx-s. 

6  Hrotection  ot  pilot  lights  in  A  ( .  1)  <  radio  receivers 

7  Rilot  tlame  protection. 

Dept  V-ll).  The  (jrborundum  Caimpanv,  CII.OHAR 
Division.  Niagara  Falls.  New  York 


GLOBAR 


Ceramic  Resistors 

BY  CARBORUNDUM 


"l^rhorunJum”  and  "Cilohar"  are  reentered  trademarks  uhifh  indicate  manufacture  hy  The  (Mrhorundum  (  omftany 
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THC  ELECTftON  ART 

(c««tiiiM4  p  122) 

standinjr-wave  ratio  may  be  ob¬ 
tained  in  terms  of  transmission 
coefficient  k,.  This  parameter  is 
equivalent  to  the  normalized  dis¬ 
tance  in  from  the  outside  circum¬ 
ference  of  the  chart,  a  very  easy 
value  to  use  in  dealini;  with  high 
standinK-wave  ratios. 

The  Kraphical  construction  may 
Ih*  prepared  from  memory  whenever 
needed.  All  that  is  required  is  a 
sheet  of  two-cycle  lo>r  paper  and  a 
straisrht  edge.  The  construction  is 
derived  as  follows. 

The  well-known  formula  for 
voltajre  standing-wave  ratio  is  writ¬ 
ten; 

r.  =  (1  ;  k,  »/(l  -  fc.  (  (1) 

Add  one  to  each  side  of  the  equa¬ 
tion  : 

1  •  r,  =z  (1  k^)/(\  -  k,  )  ;  1 

(2) 

•Multiply  by  (1  —  k,\) : 

(1  -  r-  r.l  =2  (3) 

Replace  (1  —  fc,')  by  k,  ,  the 

transmission  coefficient: 

k,  (1  •  r.)  2  (4) 

Ia!t: 


CHIEF  ENGINEER  FLEXY  SAYS 


A  LITTLi  S.S.  WHITi 
FLiXIBLt  SHAFTING  i 
GOES  A  LONG  WAY  —  IN  ' 
SOLVING  CONTROL  PROBLEMS 


'Take  this  automobile  radio  receiver  for  example. 
Use  of  two  short  lengths  of  flexible  shafting  to 
connect  the  tuning  and  volume  elements  to  their 
outside  controls  eliminates  alignment  problems 
and  simplifies  assembly.  In  fact,  the  shafts  allow 
plenty  of  leeway  in  the  placement  of  the  elements 
and  controls  to  get  more  effective  circuit  arrange¬ 
ments,  easier  servicing,  simplified  wiring  or  more 
convenient  control. 


obtaining  for  K<i.  4 

jrj/  =  2  Oi) 

This  is  the  equation  for  an  e<iui- 
lateral  hyperbola  in  Carle.sian  coor¬ 
dinates.  A  hyiwrbola  plotted  on  log¬ 
arithmic  ciM)rdinates  is  a  straight 
line  at  4r>  degrees  to  the  axes.  We 
are  interested  only  in  the  first  quad¬ 
rant  and  in  abscissas  (transmission 
coefficient.s)  of  unity  and  les-.  Fig¬ 
ure  1  is  a  plot  of  such  portion  of  a 
hyperbola  back  to  j  =  0  '<2.  The 
abscissas  have  been  labeled  also  in 
units  of  1  —  X  =  fc,  and  the  ordi¬ 
nates  have  been  labeled  in  units  of 
g  —  1  =  r,  more  useful  than  // 
itself.  The  simple,  easily  con¬ 
structed  conversion  chart  results. 


"S.S.White  flexible  shafts  have  an  answer  to 
vibration,  t<x).  They  damp  vibration  and  keep  it 
from  piassing  on  to  sensitive  circuit  elements. 

"Take  this  tip  from  me — think  of  S.S.White  flexi¬ 
ble  shafts  when  you  have  a  problem  involving 
the  control  of  variable  elements.  They'll  save  a 
lot  of  design  and  production  headaches." 


FtKVfJtK.VC* 

M  )  r  H.  Sntlth.  An  Improved  Trans. 
hit.sMtori  Lin*'  i'alculntor,  tXEtTKo.sn't*.  p 

I. in.  Jan.  1V44  .  J.  Marku.n  an«l  \  .  ZepifT 
Klf^  tronlt'n  for  EJTiRlneer'*.  .%!•'<  iraw. Hill 

II. Mtk  tV.  N*  w  York,  p  .  1  M  • 


WRITE  FOR  BULLETIN  4501 

It  hns  essential  facts  and  data  on 
flexible  shaft  selection  and  applica¬ 
tion  Copy  sent  free  on  request. 


I  a  per*  I  Inn  l.eruiiiie 

FAHRiCATtON  OK  CKR-XMir  dielectric 
jilates  comparable  in  thickness  to 
that  of  paper  and  mica  has  been 
achieved  in  the  National  Bureau  of 
Standards  by  a  special  techni<iue 
for  dry-pressing  and  firing.  SptH-ial 


If*,  ca  m  division 

■Off I  I  IS  lAST  SSih  ST..  NIW  TOtK  U.  N  T  — 
TlIXISlI  SHATTS  AND  ACCISSOIIfS 
MOlOtD  flASTICS  ftOOUCTS-MOlOtO  ttSiSTOtS 

Om€  A  AAA 
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trfalment  is  ifiven  the  mixtures  of 
calcines  and  bunding  attent.  A  pres¬ 
sure  of  20,000  psi  on  a  layer  of 
jawder  in  a  hardened  steel  mold 
converts  the  powder  into  a  plate. 
Despite  their  thinness,  the.se  plates 
are  sutficiently  strong  to  be  ejected 
from  the  mold  without  crackinK  and 
can  be  transferred  without  break- 
ajfe  to  a  sheet  of  frlass  for  dryinff. 

To  preserve  flatness  durini;  firing 
for  1  hour  at  C.  the  0  00.1  to 

O.OtHI  inch  thick  plates  are  stacked 
and  are  weighted  with  a  refractory 
disc.  To  prevent  adherence  at  hijrh 
temperature.s  the  stacked  plates  are 
separated  from  each  other  by  thin 
layers  of  air-floated  zirconium  di¬ 
oxide.  The  new  plates  make  possi¬ 
ble  the  construction  of  capacitors 
that  can  stand  temperatures  above 
500  C  yet  are  smaller  than  those 
made  of  paper  or  mica. 


Kailur  Trueks  iliirrirunes 

A  MOf)iFiED  SCR-784  radar  set  in¬ 
stalled  at  Freeport,  Texas  by  the 
Dow  Chemical  Co.  in  cooperation 
with  the  U.  S.  Weather  Bureau  has 
been  found  to  be  accurate  and  reli¬ 
able  in  providing  early  warninjr 
data  for  Gulf  Coast  Dow  plants  as 
well  as  for  the  Weather  Bureau’s 
hurricane  trackinjr  projrram.  The 
equipment  detects  the  rainstorm 
a.sscxiated  with  the  hurricane,  at 
reliable  ranges  up  to  200  miles. 

Vulnerability  of  Gulf  Coast  sites 
and  nature  of  Dow  plant  o[)eratinns 
nec’essitate  that  shutdown  Im* 
started  about  12  hours  before  oc¬ 
currence  of  hurricane  winds.  .-M- 
thoujrh  Weather  Bureau  service 
usually  provides  one  to  several  days 
warninir  of  a  storm's  approach,  it 
is  not  practical  to  keep  the  plant 
shut  down  at  all  times  that  a  hurri- 


Radar  ppl  tcop*  ptctur*  oi  lla*  t«iuaU  at 
Fr*«port.  with  qooqraphlcal  ipaturM 
dubbpd  In 


THE  ELECTRONIC  ENGINEERINC 
MASTER  INDEX 


Complete  bibliographical 
listings  of  electronic 
research  from  1925  to  the 
present  covering 
electronics,  optics,  physics 
and  allied  fields 


Now  available  ...  the 

Combined  1947-1948  edition 


i  GREATLY  ENLARGED,  INCLUDING  CROSS  REFERENCED 
CUMULATIVE  SUBJECT  INDEX  OF  PREVIOUSLY  PUBLISHED 
1925  TO  1945  AND  1946  ELECTRONIC  MASTER  INDEX  EDITIONS 


Ovpr  13.000  lUtlnqt  ot  arltclM  publlthpd  In  334  Inlarnaltonal 
iclpnliilc  maqaiinpt.  lournalt  and  procMdInqa.  3N  dlllarani  lub- 
ipct  hpadlnqt.  All  lb*  UnMt  anqinparinq  Ipxl  books  publishad  aro 
littad  in  a  tpaclal  ralaranca  taction. 

SPECIAL  FEATURE — Listings  oi  declassilisd  documsnts 
available  from  U.  S.,  Canadian  and  British  Governments. 

EXTRA  FEATURE— Listings  oi  5,500  patent  references  giv- 
'mg  number,  title  and  claims  oi  electronic  patents  granted 
in  the  U.  S.  during  the  years  oi  1947-1948. 


Another  vital  contribution  to  electronics 


THE  ELECTRONIC  ENGINEERINC  PATENT  INDEX 

All  alactronic  and  ralalad  patantt  qranlad  by  tha  U.  S.  Potanl  Ottica  tinea 
1946  In  Ihraa  aolumat.  1946  aoluma  Includat  oaar  2.000  patanit  with  dretill 
datiqnt.  componantt.  manuiacturinq  mathodt.  ate.  1947  1948  comblnad  Ittua 
covart  S.SOO  alactronic  patanit.  Tha  1949  Ittua  covart  approximataly 
3.000  alactronic  patanit. 


Bookt  are  heavy  cloth  bound  7'/$  *  lOVy  inchet. 

Tha  tima  torad  In  ilndinq  aaan  ona  aaluabla  ralaranca  oltan  mora 
than  pays  lor  tha  complain  tarlat  oi  lha  Elactronic  Enqtnaarinq 
Matlar  Indns.  Thata  bookt  bolonq  In  lha  library  oi  aanry  nine 
Ironic  anqinaar,  oducational  inttitulion,  rataarch  laboratory,  pal- 
ant  attomay.  qovarnmant  aqnncy  and  indutlrial  anqlnaarlnq 
dapartmant.  Editions  art  limliad.  to  plaata  ordar  your  copiat 
today. 


Mr  Jotin  i.  Rid«r,  Pmid..!  RC  I 

llcctronict  R.MorcN  Publitti.q  Co,  loc 
4t0  Canal  Sttr.l,  Ntw  York  II,  N  Y. 

PIm.  wnd  nM  ik.  .oluin.,  clucli.d  I  ond.rtland  lh<y  can  b«  itlointd  in  ten  doyt  it  I  am 
not  Mliifimt  and  g«l  a  loll  refund  iCkarqet  tPown  are  potipaid  ) 

THt  [LfCTRONiC  [NGINEERING  MASTER  INDEX 
n  I9)3-I94S  (JIOOO)  1  I92S-I941  $17  SO) 

-  1946(114  50)  ^  1947-1941(519  50)  M949  (SI7S0) 

THE  ELECTRONIC  ENGINEERING  PATENT  INDEX 

1946  (  514  50)  11947-194(1519  501  '1949  (514  50) 

'Aeailoble  March  1950  t  Available  Jen  I5lk,  1950 
Nam. 

Company 

Addre» 

City  ZoM  Stale 

W.  pay  pas  too.  i7  romittanco  occompanios  ordor  rAatUng  cAarqos  coffoct  on  C  O  0  ordori. 
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O*rillo«ratn 

t«rni  to  bo  anolyfod 


Ponorftmle  Souk 
Aooljrtii  of  tbo  ••mo 


IF  irs 

SPECIAL 

SEE 


PROGRESSIVE  M 


In  Only  1  SECOND! 


KEEP  YOUR  COSTS  DOWN 


COMPLETE 

AUDIO  WAVEFORM  ANALYSIS 

with  the 


Progr»%iiv«  ip^cioiiioi  in  montf- 
focttfring  >p#ciol  h*odt.  Ihroodi 
ond  finiihoy  on  any  m«tol  or  oiioy 
odoptod  to  cold  upvot  PI«oi« 
wnio  for  cotolog  tHcwing  many 
Progre%»>««  tpocioii  Cotolog  in 
clwd^i  purchoting  and  ongtnoor- 
<ng  K«lp$ 


AP-1  PANORAMIC 
SONIC  ANALYZER 


PROGRESSIVE 
MANUFACTURING  CO. 

so  NOUWOOD  ST 
TORDINCTON  CONNECTICUT 


1^^ 

TOUGH 


RUGGED 


Do  youi  new  circuit  designs  call  tor  heat 
resistance  wire  that  s  tough  and  rugged 
wire  that  can  take  it  day  atter  day  through 
countleiM  hours  of  operation?  Then  check 
I^wis  Asbestos  Covered  Wire  before  you 
sperify  Regardless  of  what  your  wire 
problem  is  dropping  excessive  voltages 
filament  dropping  resistor  in  the  line  high 
current  conductors,  it  doesn't  matter 

)USt 


NCAtING  UNITS 
HEATING  ELEMENTS 

RESISTANCE  ^ 
LINE  CORD 

THERMOCOUPU  WIRE 

ASIESTOS  LEAD 
A  HXTURE  WIRE 

MSUUTED 
.  RESISTANa  WIRE 

nSERGUS 
INSULATED  WIRE 

WIRE  TO  ANY 
SPKIFKATIONS 


XULi.,  LUrJL  'IlL  ilor'ljo 


Sttui  »04if  e/eclrontc  controf.  commomcofions  or  oppfktnco  wir¬ 
ing  ipt<tfication%  For  a  recomm^odod  solution  by  our  enginotrs 
FOR  A  TRIAL  ORDER  OR  A  CARLOAD  comwft 


ProvidoA  th«  vory  utmoot  in  spood, 
nimplicity  and  direcinoss  of  complox 
waveform  analyilt.  In  only  one  second 
the  AP  1  aufomafica/Iy  teparatet  and 
measures  the  frequency  and  amplitude 
of  wave  components  ^tween  40  and 
20.000  cps.  Optimum  frequency  resolu 
lion  is  maintained  throuqhout  the  entire 
frequency  ranqe.  Measures  amplitude  of 
components  down  to  O.IV. 

R  Direct  Reading 

•  Logarithmic  Frequency  Scale 

O  Linear  and  Two  Decade  Log 
Voltage  Scales 

R  Input  voltage  range  10.000.000:1 

AP  I  is  THE  answer  for  practical 
investigations  of  waveforms  which  vary 
in  a  random  manner  or  while  operating 
or  design  constants  a:e  changed.  If  your 
problem  is  m'>asuremeot  of  harmonics, 
high  frequency  vibration,  noise,  inter 
modulation,  ocoustxs  or  other  sonic 
phenomena,  investiqole  the  overoil  od 
vantages  offered  by  AP  I. 


Write  NOW  for  complete  speci- 
ficorfons.  price  ond  deli^try. 


THE  LEWIS  ENGINEERING  CO.  .upanoramic 

i l  >  !  f  i  t  i  i  /  W  1 1  /  I  •  y  (-fiCDjL  5  •; 

NAUGATUCK  CONNECTICUT 
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TMI  lllCTtON  AIT  lco*li*w4) 

cant*  exists  in  the  (lulf.  Accurate 
tracking  by  radar  permits  normal 
operation  until  the  storm  comes 
within  a  critical  radius  of  the  plant. 

Knerjfy  returned  by  radio  reflec¬ 
tion  from  a  drop  of  water  varies  as 
the  sixth  power  of  the  ratio  of  drop 
diameter  to  wavelenjrth.  This 
means  that  10,000-mc  or  3-cm  radar 
will  indicate  the  presence  of  liRht 
rain  or  foK  droplets  with  minimum 
diameter  of  al>out  1.2  mm.  Such 
dispersions  of  water  drops  may  pro¬ 
duce  a  radio  echo  and  still  transmit 
a  larKe  |K*rcenta>fe  of  the  siirnal;  at 
times,  as  many  as  three  rainstorms 
in  a  row  radially  from  a  radar  have 
been  seen  on  the  .scope  .screen. 

•Modification  of  the  S('K-784 
automatic-trackinjr  v'un-layinK  ra- 
tlar  involve*!  slowing'  the  pul.se  rejn*- 
tition  freijiiency  to  188  pul.ses  iK>r 
second  to  permit  r»H'eption  of  e<-hoe.s 
from  objects  up  to  3IM)  miles  dis¬ 
tant,  rediicinjf  the  ppi  sweep  speed, 
chan)fin)r  the  rantre  marker  cir¬ 
cuits  to  show  20-mile  increments, 
usinjr  a  larger  |>arai>oli(  antenna 
reflector  to  jret  a  shar|H‘r  beam,  and 
doubling  the  oriirinal  0.8-microsec- 
oiul  pulse  width.  Automatic  camera 
etpiipment  was  arran^red  to  take  a 
picture  every  minute  for  projeition 
as  a  movie  film.  .-X  24-hour  cl*>ck 
and  date  tab  alonjfsiile  the  ppi  tulje 
identified  each  picture  as  to  day  and 
hour. 

Hurricane  data  obtained  thus  far 
on  the  Texas  coast  has  been  of  a 
nejrative  nature  Iwcause  no  hurri- 
cane.-^  presented  them.selves  for  ob¬ 
servation  within  the  detectinjr 
rantre.  This  has  |H*rmitted  unin¬ 
terrupted  plant  o|)eration  durinjr 
two  .seasons  of  threatening  hurri¬ 
canes,  accordinK  to  VV.  F.  (lerdes 


ucw  Mo.! 


COROHk  MGUlOOK 


r  CsfT*'''*"' 

. • • • 

Te.**'*"*'*’' 


The  5841  sub-miniature  corona  regulator  now  in  pro¬ 
duction  is  another  Victoreen  component  developed  to 
make  fine  instrumentation  finer.  This  regulator  supple¬ 
ments  other  specially  designed  electron  tubes  required  in 
radiation  measurement  and  in  the  broader  field  of  labora¬ 
tory  instruments. 


subMintature 
ELECTRON  TUBES 


••  flec- 
troMtir 
T«troa« 


- —  and  a  complete  line  of  counter  tubes  including 

the  universally  used  1B85,  the  1B67  end  window  mica 
window  tube,  gamma  ray  counters,  and  sub-miniature 

counter  tubes - —  not  forgetting  Victoreen  hi-meg 

resistors  vacuum  sealed  in  glass,  values  100— 10.0(K),(MNI 
megohms. 

ITrt/e  for  data  theels 


Modlfi**!  SCR  784  initallation  by  Dow 
Choralcal  Co.  at  Frooport.  Toxat.  on  lovol 
land  about  18  loot  aboro  toa  IotoI  and 
two  miloa  Ironi  tha  opan  Gull.  Trallar 
is  aupportad  on  concrala  Inundation. 
Eraarqancy  qasolina  powar  unit  la  aapa 
rataly  houaad  naarby 


THE  VICTOREEN  INSTRUMENT  CO. 

5806  HOUGH  AVENUE  CLEVELAND,  OHIO 
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Only  ^2«98  helps  put  new  ’^sell” 
in  television  advertising 


Sponior  of  Dhow  had  to  rctilm  hL»  romnK-rc'ialH  to  moot  h  now  wllinK 

|irohl<-m.  N<  w  tiltn*  piokoti  up  at  Mtiidio  I  r.  M  ,  dolivfr€'<l  to  'I'V  Htation  KiMt 
nuU-H  away  H;I7  f  M  nanio  ovi-iiiiiK.  Air  Kxpritia  iiait  for  I  l-lh.  carton,  JilI.'tK. 
(In  undiamatu  faahion  Air  Kxprcaa  k<a‘|iH  radio,  tcicviaion  or  any  buainoaa  rollinK  ) 


Romombor,  $7.9S  iHiuitht  a  coinplcti' 
Hcrviii-  in  Air  Klprcaa  Katca  include 
diMir  to  diMir  M-rvuc  and  rcc<'i|>t  lor 
»hl|>incnt  |>lua  tla-  H|Ma'd  ol  the  u-irlil  a 
/iixtCAt  nhi|>pinK  si'r\ic«>. 


ivory  Schodulod  Alrlino  carries  Air 
Kxpress  Freipient  S»T\  h  e  air  s|s-eds 
up  to  .'i  null's  a  niiniite*  Direct  hy  air 
to  l:t(HI  citii-s:  lasti-st  air  rail  to  J;!,(KK) 
off  airline  offices  I 'si'  it  regularly! 


Only  Air  Express  gives  you  all  these  advantages 

Nationvsifle  pick  up  and  ileli\ery  al  fio  ex(rii  oisf  in  principal  tovsns,  citiea. 

tine  larrier  res|M>nHihilil  v  all  thf  mi\.  valuation  coveraite  up  to  $.'>0  without 
^•»tra  >  harije  And  shipments  always  Aiv/i  nuM  ia/>. 

Most  ex|s  rieiici-.  Mon-  than  Ha  inillion  shi|)menls  haiullisl  hy  Air  Kxpresa. 
Dirist  hs  air  to  l;«H>  cities,  air  rail  to  HJ.tXMl  off  airline  offices. 

't'lw*«r  rttl\ snl.itfisi  make  .\ir  Fspniis  \iiiir  issit  air  sliippmn  Iniv  Siss-ify  anil  use  it 
rexularU  ter  fasnsil  sliipiann  aelsai  |ils>is*  .Air  t.&pnsiH  llivissai.  It.olw.iv  KspreMM 
A|i«’is  >  M  uiv  lew  eeinititslttv  rales  in  ••ITis  I  Invewlixate.l 


0e73  Tfteife  /vjfor- 


lot*^  »S4«wa«  IpVAiOl  PKb  wp  ilAO 
4oo«  lo  4too«  -A  o*iA<'Pol  *o«n«  one  i 


AIX  EXniESS.  A  SERVICE  OF  RAILWAY  EXPRESS  AGENCY  AND  THE 

SCHEDUUD  AIRLINES  of  the  U.S. 


I  THI  ILfCTtON  ART  (cMtiawR; 

and  R.  C.  Jorttensen  of  The  Dow 
Chemical  Co.  in  their  paper  pre¬ 
sented  at  the  1949  National  In.«tru- 
,  ment  Conference. 

F'lorida  Hurricane 
Po.sitive  results  in  tracking  a 
hurricane  with  radar  were  an¬ 
nounced  by  M.  H.  I.atour  and  D.  C. 
Huntinir  of  the  University  of  Flor¬ 
ida  in  Bulletin  Series  29  of  the  uni- 


Solid  Un*  U  routo  ol  Aug.  1949  Florida 
hurricono  as  trackod  with  rodor  at 
GainosvilU,  ond  dashod  liao  Is  track  ol 
prosturo  esntor  as  dotorminod  from 
U.  S.  Woathor  Buroau  dota 


ver.sity’s  exiieriment  station.  Usinn 
an  isCK  (iloi:  radar  .set  on  loan  from 
the  C.  S.  .Air  Force,  they  success¬ 
fully  tracked  the  Florida  hurrieatie 
of  Aujr.  2(i-27.  1949  and  obtained 
over  2,r>(Ki  pieture.s  at  intervals  of 
appro.ximalely  30  seconds  to  pro¬ 
vide  a  eotitinuous  record  of  the 
storm  as  it  passed  within  the  120- 
mile  maximum  ratine  of  the  radar 
station  near  (lainesville,  Florida. 
Kipiipmcnt  used  operated  in  the  10- 
cm  microwave  band,  with  a  peak 
transmitted  power  of  approximately 
1  metrawatt. 


Two-.\ii(mI(‘  I'luilutuhe 

A  NKW  vacuum  phototul>e  with  a 
photo»*mis.sive  cathotie  and  two 
anodes  has  be*‘n  desijrned  for  use 
in  circuits  where  the  phototulje 
transfer  constant  must  be  rapidly 
altered,  such  as  in  fast-act  ini?  elec¬ 
tro-optical  pyrometers  and  in  other 
applications  that  can  utilize  a  lartre 
but  linear  variation  in  pain  with 
voltape  on  the  control  aniKie.  The 
tube  and  its  applications  were  de- 


tu 
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THE  ILICTION  AtT 


(CMttAIlH) 


e*  90  9t 

•N^OCI  A^OOC  SOc^AGt  f, 


AIRCRAFT 

RADIO 


-Simplified 
-Compact 
-Portable 


900-2 1 00  mrgaryr lea,  Buihto 

■ingir  band  Navy  Specifications 

Dirrrtly  ralihratril,  single  research 

j.  ,  ,  .  ,  and  production 

dial  frequenry  ronirol  ;  .. 

^  ■'  testing 

Directly  calibrated 
attenuator,  0  to  -120  dbm 
CW  or  AM  pulse  moilulation  ^ 

Internal  pulse  generator  nith  controls  fur  width, 
delay,  and  rate.  Pru\isiun  fur  external  pulsing 
(Controls  planneil  and  gruufied  fur  ease  of 
operation 

height:  -12  lbs.  Easily  portable — iileal  for  air¬ 
borne  installations 

Immeiliate  deli\ery 


Vrife  for  tpvrifiralinnt  —  invftiifale  ih* 
advanlafrt  of  this  oultlanJing  nru'  inttrumrnl. 


0EPEN0AM.E  ELECTRONIC  EOUIRMENT  SINCE  19}! 


scribed  by  J.  H.  Crow  and  V.  C. 
Rideout  of  the  University  of  Wis-  | 
consin  at  the  1949  National  Elec¬ 
tronics  Conference  in  Chicago. 

The  new  tube,  designated  CE 
70V,  is  a  vacuum  version  of  a  ga.s 
phototube  manufactured  by  Conti¬ 
nental  Electric  Co.  for  quite  a  dif¬ 
ferent  purpo.se.  It  is  an  end-on 
type  of  tube  with  two  ring  anodes 
and  a  flat  di.sc-type  cathode.  The 
outer  ring  i.s  used  as  the  main  or 
load  anode,  and  the  inner  control 
aniMle  is  u.sed  to  vary  the  amount 
of  emission  current  reaching  the 
load  anode. 

Static  response  curves  for  this 
tube  are  shown  in  Fig.  1.  The  out¬ 
put  is  quite  linear  with  control  volt¬ 


age  over  an  appreciable  range  for 
the  various  values  of  light  intensity 
used.  A  combined  curve  of  micro¬ 
amperes  |>er  foot-candle  versus  con¬ 
trol  voltage  would  illustrate  the 
uniformity  of  the  multiplier  char¬ 
acteristic  of  this  tube. 

The  control  action  resembles  that 
in  a  i>entode  such  as  the  6.\S6  in 
which  the  variation  of  suppressor 
voltage  cau.se.s  plate  current  to  be 
diverted  to  the  .screen.  Here  the 
control  anode  combines  the  func¬ 
tions  of  the  .suppressor  and  screen 
in  the  |■•A.''f).  The  small  amount  of 
current  diverted  from  the  load 
antsie  will  not  affect  a  low-imped¬ 
ance  -oiir(«‘  ririving  the  control 


FIG.  I  Slatic  rcipona*  cuttm  oi  CE 
70V  vacuum  photolub*  with  load  aaodo 
voltaq*  oi  91.4  volti  and  load  ro- 
lidonct  oi  2.88  moqohmt 


Now  CE  70V  doublosinodo  vacuum 
phototubo  with  •nd.on  conttruction  1 
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/•r  •  lo^orofoff  •  manufatfurrr 


BURGESS  ENGINEERS  WILL 
DESIGN  A  NEW  BAHERY  TO 
MEET  YOUR  SPECIFICATIONS 


fKdC'K*  •ttirfliMfM  CMh^Ctvd 

10  do  itvpi  ffom  0  SO 


Lifieoi 

vMrirt  t«Ad 


This  unt<  it  d««,9n»d  tor  uso  os  oa  osctHo 
seop*  dottoct  on  omplifisr  for  ihs  moasuro 
msat  oad  viowin^  of  puUos  of  sitromoly 
short  durolfoa  oad  riso  tlms.  oad  conlotas 
iho  Vtdoo  Amphfior  Uait.  Oowor  Uait  and 
o  Low  Copocity  Frobo 


Sp«ci^ica(*ortt 

|AS«t  |MOSdS««^  PrsSs~->7  SIIHf  ♦ 

4;*  oM  lock— Mwsif  ♦  4;taon 

•*»«•  Ostpot  lsipsdsn<o  iSMStf  • 
4/*  iOt  sSsir  sorS  Mds  p«»k  poll 
Msb  IassI  Vsm  %0»  pssS  fs  pssfc 
•  Its  pr»W  Msi  Osfpyt  Vsiti  I7S 
vsfli  pssS  to  pMk  (posh  py||( 
Ml  «oH*  10  SO  ep«  AC  Lins 
Sirs  l•'^•■77'slr%,' 


f  FIRRY  STRUT 


NEW  YORK  7  N  Y 


iTELCVIRtON  UfGlNCEIIS  and  CONSULTANTS  to  tho  Nation's  Loading  ToloTisioa  Stotioas 


f*e  V>rS<rit»r^.^ , 

fg  i/sfsd/n  This  Tree  Mmuat. 


Installation  oi  these  inexpensive 
PAMARCO  tensions  lowers  wind¬ 
ing  costs  because  each  machine 
will  accommodate  more  coils  at 
higher  winding  speeds.  In  addition 
to  increased  production.  PAMARCO 
tensions  raise  production  quality. 
Free-tunning  action  practically 
eliminates  wire  breakage  and 
shotted  turns.  Simple  thumb  screw 
setting  quickly  adjusts  lor  any  wire 
gauge.  No  tools  or  special  skill  are 
needed  lor  operation.  For 
complete  data  call  or  write. 


It's  all  irart  of  the  BurKrss  Service!  This  complete 
Kimineetinn  Manual  lists  hundr^s  of  battery  tyjies 
itevrlojied  by  Butkcss  Knuinrers  to  meet  new  require¬ 
ments.  If  the  sjiecific  battery  you  need  is  not  among 
them,  the  complete  Burgess  facilities,  design,  |iro- 
dm  tion.  and  engineering  will  b<  placed  at  your  dis- 
|Misal  to  build  the  battery  you  need  in  any  quantity 
large  is  small! 


nli  Wrif*  for  ENGINEEKING  MANUAL  and  CHECK  SHEET 

No  obhuAtion.  Hv  rrtiirn  mm!  you  wil!  rrcrivr  the  FREE  EnKinerring 
Mmoum!  liktmg  thr  iMimplrte  line  of  UurKrss  Hattmrs  tot^ethrr  with 
tfiri  itu  at  loot,  alto  thr  Huf  icrtt  “Chrt  k  Short'*  which  you  may  outline  your 
requirements  in  the  event  that  the  battery  you  need  has  not  already  been 
(ievelo)ird.  Address; 


BURGESS  BATTERY  COMPANY 

(OEPT.  El)  FREEPORT,  ILLINOIS 
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THI  EllCTRON  A»T  (coiiti«««<) 

anode  of  the  new  tube. 

This  phototube  can  be  u.sed  for 
the  modulation  of  light  intensity 
signals  on  a  much  higher-frequency 
carrier  than  is  possible  by  mechani¬ 
cal  light-chopping  methods.  Tests 
have  indicated  that  with  capaci¬ 
tance  neutralization,  carrier  fre¬ 
quencies  of  over  100  kilocycles  are 
|)oasible;  this  figure  can  probably 
be  rai.sed  to  over  one  megacycle. 

Other  applications  are  {wssible  in 
the  field  of  instrumentation  when¬ 
ever  the  instantaneous  multiplica¬ 
tion  of  the  value  of  a  varying  light 
intensity  by  a  voltage  is  required. 


'I'h  ree-Coni  poii<'  ii  t 
Mugnetomrt(‘r 

By  John  W.  Seaton 

.Vattil  Ordnance  l.nboratory 
U’aj/iin{7foti»  D.  C. 

Precise  measurement  of  steady 
magnetic  fields  was  greatly  aided  by 
the  development  of  the  high-perme¬ 
ability  alloys  such  as  Permalloy  and 
Mumetal.  Two  desirable  properties 
which  these  alloys  have  for  this  ap¬ 
plication  are  low  saturation  point 
and  high  second  derivative  tCB/dlT 
at  the  knee  of  the  B-H  curve.  The 
former  property  permits  the  u.se  of 
low-i)ower  oscillators  and  ampli¬ 
fiers,  along  with  coils  of  relatively 
few  turns  for  producing  the  alter¬ 
nating  magnetic  fields  which  will 
drive  high-permeability  cores  to  the 
knee  of  the  B-H  curve. 

The  flux  in  the  core  may  be  car¬ 
ried  into  and  beyond  the  knee  of  the 
magnetization  curve  by  each  half 
cycle  of  a  sinusoidal  exciting  cur¬ 
rent. 

If  a  steady  magnetic  field  is  now 
applied  to  the  core,  the  excursion 
into  saturation  will  be  greater  on 
one  half  of  the  cycle  than  on  the 
other,  resulting  in  an  unsymmet- 
rical  flux  pattern  in  the  core,  induc¬ 
ing  voltages  in  the  coil  winding  of 
even  harmonics  of  the  fundamental. 
The  amplitude  of  the.se  even  har¬ 
monics  will  depend  on  the  degree  of 
unsymmetry  and  hence  on  the 
steady  magnetic  field  intensity. 
The  phase  of  any  one  of  these  even 
harmonic  voltages  will  change 
180  deg  if  the  direction  of  the 
steady  magnetic  field  is  rever.sed. 

If  the  maximum  amplitude  of  the 


HODEBI  ELECTBONIC  BESICN  HERNS 

PLUG-IN  UNIT  COHSTRUCTION 

With  basic  elemcBU  as  units — that 
plag-in,  slide-in,  lock-in,  break  away 
snsiiy— so  that  electronic  eqtdp- 
Bsenl  is  inMtmntly  accessible— ready 
for  rapid  checks,  servicing,  and  anil 
replaremenl. 


More  and  more  engineers  are  finding 
that  plnc-in  anil  conslruclion  is  the 
type  of  design  that  makes  many  of  the 
new  complei  electronic  projects  feasible 
to  operate  and  maintain.  It's  also  recog¬ 
nized  that  pIng-in,  unit  principlea 
make  present  electronic  equipment  much 
more  practical  fur  wider  general  use. 

Up  to  now  there  has  been  no  one  place  where  rompunents  specifically  dcaigned 
for  plug-in,  unit  construction  were  available.  To  get  this  type  of  construction 
it  has  lieen  necessary  for  engineers  to  design  and  have  parts  custom  made  or 
improvise  with  standard  components  in  make  shift  arrangements. 


Here  at  Alden's  we  are  designing  and  manufacturing  components  for  plug-in  unit 
conslruetion.  IXje  are  setting  up  to  work  with  manufacturers  on,  as  many  of  these 
problems  as  p^ible.  Very  frankly,  much  of  our  work  is  still  in  the  pilot  run  stage  -- 
but,  in  every  instance  proven  in  use.  If  you  don't  see  the  answer  to  your  problems 
here-^let  uft  work  it  out  with  you. 


R»r|i  b€^‘4>me  In* 

•tantly  mcceMHibl**.  lialf  twlat  of  han* 
diet!  brines  chassis  into  place  or 
— no  matter  how  heavy  l^uUt  for  ra<  k« 
or  as  separate  units  - miniature  and 
standard  sises. 


fop  operated  riamps  for  tuties  and 
pluic-ln  units.  Take  minimum  of  space 
f'an  be  operated  In  cramped  locations. 
Free  floatinir— orients  unit  to  sftcket 
without  straining  or  bendlns  pins 


^  lie 


Rapped  color  roded  bark  roaaertors — 
make  and  break  clr>'Ult8.  Provides 
rapid  circuit  checks  Wide  matlnp  tol¬ 
erances  compensate  for  any  chassis 
mlsallpnmmt.  Miniature  and  heavy 
duty  slsea. 


Alden  t'ap  t'apllve  t’oavealenee  Hrrews 

—  Il«>ld  miniature  chassis,  heavy  plup- 
In  cans  <»r  detachable  me<*hanlcal  unite 
se<‘ureiy  Assemble  easily  In  produc¬ 
tion  by  p<»wer  t«K>lS'— yet  any  tool  or 
coin  servlf'es  In  held. 


Dress  ap  hoeslaps  and  bases  for  p)up-ln 
units  !Cup»re<l  non-lnterrhanpeable 
bases  have  stronp  sltihhy  pins  In  vari¬ 
able  pin  patterns — Insure  matinp  only 
In  correct  socket~do  away  with  bent 
pins  and  broken  lesises  of  conventional 
lock  In  or  octal  bases 


t'abirs  engineered  as  aalls  for  rapid 
held  chef'ks  or  easy  replacement, 
losing  ronnef-tors  with  forward  con* 
nested  conta>  ts  which  snub  leads  and 
allow  each  lead  to  be  completely  In¬ 
sulated 


Writ0  far  n^m  bookUi  on  **CompononU  for  Plug-in  Unit  Conetruetlon** 


ALDEN 


PRODUCTS  COMPANY. 
BROCKTON  64E,  MASS. 
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Wiir  PRECISION  BALLS 


mf  Syiillielic  Sapphire 

N«»\*  ...iIm-  Mi-ur.  4-orro^ioii.  mid  liful 
iiiM’i'  id  KMillM-lir  oaitidiirr  in  lialU  |Mdi«lM‘d 
In  uilliiii  20  inirrn-iii<-li«‘K  nf  K|dn‘ri4il\ . 

iinii-r \ -I alliiH’  'jdirn-^  rorr«>«ioii  or 

I  «To>ioii  li\  iii<in\  arid-  and  alkali-  .  .  .  |Ht— «■—  a 
lii^lirr  di<-l<-ririr  -In-n^tli  tlian  »la—  or  iiiira  .  .  .  Iia\<‘  a 
low  i-<H-lliricnl  ol  Irirtion  and  -ii|MTior  liardiit*— .  In 
nianx  a|)|ili<'alioii-.  llirx  ncftl  not  Im-  Itiltricalt'd. 
l.lMiK  -X  iillit'lir  -appliir*'  liall-  an*  axailalilc  in  Iniin. 
im  li.  ’ s  inrii.  and  ’  *  inrli  -i/c-.  I  lin-*-  -iirfacf 
lini-li<--  an*  axailaldr:  -ii|N  r-lini-li<'<i.  M-nii-fiiii-li<’d.  ainl 
roii»li-i:roiiiid  Idank-. 

(  \l.l.  or  \X  lil  l  I',  anx  l.ivoK  ollirc  tor  inforinalion 
on  llif-i-  hall-,  or  tin-  otln-r  (orm-  of  I,im»i  -xnllwti*' 
-apiiliiri'. 


PROPERTIES 


Composition . Al  ;03 

Coefficient  of  friction . O.MO 

(Steel  pivot  on  iopphir*  ring) 

Hardness  (Knoop) . . . 1  525  —  2,000 

Modulus  of  Elasticity  in  FleHure . 50 — 56  *  10*  psi 

Dielectric  Constant . . 7.5  — 10 

Modulus  of  Rigidity .  21.5  —  27  5  »  1  0*  psi 

Thermol  Coefficient  of  E«pansion . 5.0 — 6.7 

up  to  50*^C  (per  ®C  *  10*1 


Chemical  ResistorKe  .  .Unoffected  by  acids,  dilute  alkali 


rill.  l.iMir,  All!  l•KolM<;^s  f’.oMrwv 

f  riif  **i  I  nirin  1  iirtc/  f  I 

to  I  j-i  "I  .  \ru  ^  iKk  I  T,  \  ^  <  Ulii  i*»  in  *  tihrr  rniit  i|i,il  t  ilim 

In  «  diij.lji  I  111  IHIMIMON  m\M.I  \  I  OMI'W^  .  MMI  I  t  n.  Iixrimlo 
I  hr  |«  •  »4i  I  i*  4  II  All*  ni4f  k  <  •(  1  lir  I  umIv  Su  I‘(<mIu<  !•  S  « •fill tan* 


THC  iLECTiON  ART  (coetieM^) 

excitiriK  current  is  adju.sted  .ho  that 
the  core  i.s  maKnetized  to  the  point 
on  the  knee  of  the  H-H  curve  where 
d'H/iiH'  i.H  a  maximum,  maximum 
unnymmetrical  dintortion  <<f  the 
flux  will  re.Hult  when  a  small  steady 
majmetic  field  A//  i«  applied  to  the 
lon>r  axi.s  of  the  core  The  .se<t>nd 
harmonic  voltage  induced  in  the  coil 
»»r  the  resultinK  current  may  tje 
used  as  an  indication  of  the  direc¬ 
tion  and  majrnitude  of  a  steady 
magnetic  field. 

General  Dencriittior, 

Thi.s  article  de.scrihes  an  elec¬ 
tronic  device  desitrned  to  measure 
three  orthojronal  components  of 
steady  magnetic  field  with  an  accu¬ 
racy  of  plus  or  minus  0.1  milliKauss. 
The  block  diajrram  is  iriven  in  Fitf. 
1.  It  was  designed  for  the  l\  S. 


eoo-CPS 

OSCILLATOR 

IT~ 

FREOUENCV 

DOOeiER 

~~r~ 

ifU^FER 

amplifier 


phase 

OISCRiMINA'^OR 


FIG.  1  Block  diagram  of  3'Componont 
maqnotomoter 


Navy  at  the  Naval  Ordance  Labora¬ 
tory,  White  Oak,  Maryland,  to 
satisfy  a  need  for  an  extremely 
small  instrument  capable  of  meas¬ 
uring  the  magnetic  field  in  and 
around  ships'  binnacles,  particu¬ 
larly  at  the  compass  position. 

From  a  simple  geometric  rule 
that  the  resultant  of  three  mutually 
IHM'pendicular  vector.-  is  the  square 
riMit  of  the  sum  of  the  .squares  of 
each  of  the  three  xas'tors,  the  maj?- 
netic-field  intensity  at  the  desired 
point  can  be  otitained. 

The  function  of  the  eUvtronic  cir- 
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CAMIRA  AND  INSTRUMINT  CORPORATION 


here’s  your  answer  fo  problems  in 
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cuit  in  this  device  is  to  isolate  and 
measure  the  second  harmonic  signal 
which  is  a  function  of  the  steady 
magnetic  field.  The  winding  around 
the  .saturable  c»tre  is  stiiiplied  with 
an  HiH)-ii)s  current  from  an  o.scil- 
lator.  The  distortion  of  the  flux  due 
to  saturation  )reneiates  harmonics 
in  the  winding.  Since  the  driving 
{mint  imjH>dance  is  low,  currents  at 
harmonic  frwjuencies  flow  around 
the  .serie.s  l<s>p  consisting  of  the 
driving  |>oint  imi)edaoce,  the  coil 
winding  and  a  small  .series  resistor. 
The  voltage  across  this  resi.stor  is  of 
the  same  waveform  as  the  current 
flowing  through  it.  This  voltage  is 
filtered  .so  that  only  the  second 
harmonic  component  pas.ses.  This 
is  amplified  and  applied  to  a  phase 
discriminator  where  it  is  compare<l 
with  a  .second  harmonic  voltage  of 
constant  pha.se  and  amplitude.  .A 
zero-center  meter  indicates  the 
direction  of  the  magnetic  field  and 
the  deflection  is  a  measure  of  its 
amplitude. 

This  would  l>e  siiflicient  to  indi¬ 
cate  the  field  were  it  not  that  the 
meter  indication  is  not  linear  with 
the  magnetic  field.  To  prevent 
error,  a  null  method  is  used.  This 
involves  placing  another  coil  around 
the  core  as  in  Fig.  2  and  passing 
direct  current  through  this  coil  to 
produce  an  opposing  field  which  can 
Ih‘  calculated  from  the  measured 
current.  When  the  net  field  on  the 
core  is  zero,  the  null  meter  at  the 
output  of  the  pha.se  discriminator 
will  read  zero. 


OSCILLOSCOPE 

RECORDING/ 


FAIRCHILD  CAMERA 


lliis  new  engineering  iimiI  is  finding  more  and  more  use  in  — 

1.  Recording  of  electronic  circuit  performance. 

2.  ('omparison  of  performance  after  changes  have  been  made, 
t.  Study  of  complex  high-frec|uency  signals. 

4.  fsimparison  of  two  or  more  simultaneous  phenomena. 

5.  Telemetering. 

6.  Analysis  of  high-speed  transients. 

Monitoring  of  random  transients. 

H.  Maintenance  of  laboratory  records. 

A  remote  control  connection  plus  dynamic  braking  makes  it  fMissible  to  start 
and  stop  the  camera  automatically  by  the  signal  itself,  thereb>  making  a  coia- 
plete  record  of  irregularly  incurring  phenomena  without  wasting  film  and 
w  ithout  any  attention  on  the  part  of  the  operator,  (hher  features  include: 

a)  .Sharp,  clearly  defined  images  on  inexpensive  ^Smm  film  or  paiser:  bf  writ¬ 
ing  speeds  up  to  2^1)  inches  per  microsecond.  2(f  seconds  to  21)  hours  of  record¬ 
ing  on  l(K)-ft.  rolls  of  film,  or  4'  c  minutes  to  Hi  c  days  of  recording  on  l(KK)-ft. 
rolls:  d>  no  obstruction  of  oscillosco|se  controls,  e)  permits  viewing  of  'scope 
while  photographing  phenomena. 

The  ()st i I lo- Record  (Camera,  designed  by  Fairchild  in  close  ccHiperation  with 
leading  users  and  manufacturers  of  cathiHle-ray  oscilloscopes,  is  the  product  of 
the  world's  foremost  manufacturer  of  precision  specialty  camera  ecjuipnient.  It 
can  be  adapted  to  practically  all  Vin.  and  S-in.  oscilloscofH-s. 

(Complete  details  may  be  obtained  by  writing  to  Dept.  S.  Fairchild  (Camera 
and  Instrument  (airporation.  HS-f»6  \’an  >^'y(k  Itoulevard.  Jamaica  I.  N.  Y. 


A’rrorR  and  Their  Coiniieneation 

isecond  harmonic  distortion  in  the 
exciting  voltage  applied  to  the  sat- 


StACTOe  COILS 
WOUND  ON  PER 
MALLOY  CO«ES- 


riG,  2— Datcctor  unit  wllh  and  wilhoul 
ntutroUzinq  coils.  Drawing  is  oppron- 
malsly  full  seals.  Control  block  is  Synthans 
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urHble  rt'artor  appeara  a.i  a  false 
field  indication.  Only  that  compo¬ 
nent  of  the  distortion  which  i«  in 
phase  or  180  deKree.s  out  of  phase 
with  the  true  field  signal  apiiears  as 
field  indication.  The  other  com¬ 
ponent  of  this  distortion,  which 
would  l>e  IMi  decrees  out  of  pha.se, 
will  ap[>ear  equally  in  both  sides  of 
the  discriminator  and  hence  balance 
out.  The  false  field  indication  is 
corrected  by  passing  a  small  direct 
current  through  the  exciting  wind¬ 
ing,  producing  a  field  of  such  ampli¬ 
tude  and  direction  as  to  generate 
second  harmonic  voltage  in  the  coil 
winding  which  will  exactly  cancel 
the  Signal  due  to  input  voltage  dis¬ 
tortion.  By  placing  a  reversing 
switch  at  the  input  terminals  to  the 
saturable  reactor,  the  false  field  sig¬ 
nal  can  be  alternately  added  to  and 
subtracted  from  the  true  field  sig¬ 
nal;  the  true  field  reading  will  be 
half  way  la'tween  the  readings  ob¬ 
tained  for  the  two  positions  of  the 
reversing  switch. 

A  false  field  reading  may  also  be 
obtained  due  to  unbalance  between 
the  twii  tulies  of  the  phase  di.scrim- 
inator.  This  can  be  corrected  by 
eliminating  the  detector  signal 
from  the  grids  of  the  di.scriminator 
tubes  and  adjusting  the  output  of 


one  discriminator  tube  until  the 
null  meter  reads  zero. 

Deteription  of  Equipment 

The  800-cps  o.scillator  is  of  the 
push-pull  tuned-grid  type,  as  indi¬ 
cated  in  F'ig.  3.  A  series  arm  in  the 
output  is  antiresonant  to  the  second 
harmonic,  and  a  shunt  arm  .(which 
includes  the  output  transformer)  is 
antiresonant  to  the  fundamental. 
The  5-ohm  secondary  of  the  output 
transformer  produces  four  volts  of 
fundamental  fr«H|uency  with  0.1- 
percent  .second  harmonic.  Kach 
-saturable  reactor  consists  of  a  4-7‘i 
molybdenum  Permalloy  tube  of  A- 
inch  diameter,  i-inch  long,  formed 
by  rolling  up  a  sheet  of  Permalloy 
i  X  il  X  0.001  in.  The  winding,  con¬ 
sisting  of  two  layers  of  No.  38 
Formex  magnet  wire,  is  wound  di¬ 
rectly  on  the  Permalloy. 

A  three-position  switch  SW.  se¬ 
lects  detector  element  /<„  L,  or  L,. 
Comtien.sating  resistors  R„  R,  and 
R.  permit  adjustment  of  the  direct 
current  in  the  detector  elements. 
This  direct  current  is  blocked  from 
transformer  T,  and  T,  by  capaci¬ 
tors  r,  and  CV  Switch  SH'.  per¬ 
mits  reversal  of  both  the  output 
voltage  of  T,  and  the  comiiensating 
direct  current  through  the  exciting 
winding  while  making  the  zero  ad¬ 
justment.  One  set  of  contacts  on 


riC.  3  Circuit  diaqrom  oi  thr**.compon*nl  maqn.tlc  livid  mvosurlnq  initrumvnl 
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previously  priced 
at  $1870.00 


’Olios. 

^ograph.  ^'“'"-voliag, 
nomena  no  ^'9^  sp< 

the  Du  P 
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NOW  DU  MONT  OFFERS  THE  HIGHLY-VERSATIIE 

OSCILLOGRAPH 


248-A 

at  a  groatly  roducod  Pf^ 


FiATURCS 

Wide-bmnd  amplUicr  —  rMptonse  io  S  me. 
(down  3  db)  -  useful  to  10  me. 

High  oTerell  dcfleetion  sensitivity. 
High-vseuum  sweep  eireuit. 

Reeurrent  sweeps  Tsrisble  from  15  to 
150.000  epe. 

Driven-sweep  durations  of  5.  25.  100. 
1000  mleroseeonds. 

High  light  output  even  at  4.000  volts. 

0.5  microsecond  delay  for  complete  dis¬ 
play  of  short  diuation  pulses. 

Intensity  modulation. 

Timing  markers  on  driven  sweeps  at  in¬ 
tervals  of  1.  10.  or  100  microseconds. 

Pulse  output  for  use  as  a  synchroscope. 
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ONSISTENT  HIGH  QUALITY  PERFORMANCE 
...1$  THE  ANSWER 


f*r 


SIND  FOR  <n  J 
CATALOG  IU*r 


\ATIO\AL 


HERE’S  WHY: 

•  Our  own  formulas  ore  used  exclusively 

•  We  specialize  in  making  iron  cores  only 

•  Our  engineers  are  thoroughly  familiar 
with  every  iron  core  opplication 

•  Continuous  manufacturing  controls  assure 
uniformity,  quality,  ecorK>my,  dependability 

•  Special  powder  mixing  equipment  and 
procedures 

•  Increased  production,  test,  and  inspection 
facilities  (Note  new  address  below) 


MOIJHTK 


rOMI*AXY 


1410  CHESTNUT  AVENUE 

Jerry  C« 

2720  VV  NerHi  At«.«  CIw»cm«  22.  Ill 

ferliMMtA-CelrMaM  A  Atsectefvt 
IDS  SevlA  7lo««r.  Le«  Anfelct.  Cal 


HILLSIDE  5,  NEW  JERSEY 

iNortH«rf«  N  Y.> 

M«rtm  P  Aner.wt,  G«r4*n  City,  N  Y 


Magnetic  Held  detector  unit  U  ehown 
mounted  in  a  eubetitute  binnacle  alongside 

the  control  unit  and  battery  case 

is  used  to  short-circuit  the  in¬ 
put  of  the  sijtnal  amplifier  to  ground 
when  balancinir  the  phase  discrim¬ 
inator.  The  variable  resistor  R,  per¬ 
mits  adjusting  the  exciting-  current 
through  the  reactors  to  a  very  small 
value  before  any  switching.  A 
snap-action  switch  is  opc*rated  by 
rotating  R,  to  its  minimum-resist¬ 
ance  jiosition,  insuring  that  no  re¬ 
sistance  remains  in  the  circuit  when 
R,  is  at  the  I’SK  position. 

The  voltage  develoiH»d  across  R„ 
R,  or  R,  by  the  current  which  passes 
through  the  saturable  reactors  is 
applied  to  f'„  a  l.KM)  to  l.SOOn’ps 
pass-band  filter  with  attenuation 
outside  the  pass  band  at  fiO  db. 

The  l.fiO()-i  ps  output  of  the  fre- 
nuency  doubler  ami  buffer  amidifier 
is  applied  push-pull  to  the  .screen 
grids  of  the  discriminator  tube.i. 
The  l,»;00-cps  voltage  from  the  sig¬ 
nal  amplifier  is  applied  simultane¬ 
ously  to  the  control  grids  of  both 
discriminator  tiiU's.  Since  this  volt¬ 
age  changes  phase  ISO  degrees  with 
reversal  of  magnetic  field,  and  is 
approximately  proportional  to  the 
field  strength,  the  tube  current  in 
each  discriminator  tuln*  will  deiiend 
on  the  algebraic  sum  of  the  two 
I.tioo-cps  grid  voltages. 

The  discriminator  tubes  are 
biased  near  cutoff,  hence  the  d-c 
component  through  each  tube  will 
be  a  function  of  the  phase  and  am- 
iditude  of  the  l,ti(!0-cps  signal.  A 
bypass  capacitor  (\  eliminates  the 
l,<)(K)-cps  component  from  the  null 
meter.  The  meter  will  then  indicate 
the  difference  in  the  d-c  voltage 
drops  across  R.  and  /i.  The  direc¬ 
tion  of  deflection  will  indiiate  the 
magnetic  field  orientation,  and  the 
magnitude  of  deflection,  within 
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limits,  will  indicate  the  magnetic 
field  strength. 

The  neutralizing  circuit  controls 
the  dirett  current  in  a  winding 
around  the  detector  housing.  This 
permit.s  a  known  magnetic  field  to 
he  applied  to  each  of  the  saturable 
reactors  with  such  a  direction  and 
magnitude  nf-  to  exactly  cancel  the 
field  component  being  measured. 

The  null  meter  reads  zero  when 
this  condition  is  achieved.  The  ac¬ 
curacy  of  field  measurement  then 
depends  on  the  .sensitivity  of  the 
null  meter  near  zero,  and  also  on  the 
accuracy  of  the  potentiometer  or 
the  current  meter  .U„  in  indicating 
the  current  iieces.sary  for  neutraliz¬ 
ing.  The  neutralizing  current  must 
he  calibrated  in  a  known  field — in 
i>ersteds  per  ma. 


Ilrut(‘r>(i(»nipt‘ii!>at<‘<l  Supply 

I.N  A  NKW  MtTHOD  of  cum|)ensating 
for  line-voltage  changes  in  stabi¬ 
lized  d-c  jKiwer  supplies,  developed 
hv  K.  t'.  Kllenwood  and  H.  K,  Sor¬ 
rows  at  the  National  Bureau  of 
.'Standards,  heater-voltage  Huctua- 
tion.s  are  used  to  comiH-nsate  for 
line-voltage  fluctuations.  A  type 
h.SJT  pentiKle  can  he  used  as  the 
amplifier.  Small  portable  dry  bat¬ 
teries  provide  a  reference  voltage 
nearly  eijual  to  the  out])ut  voltage, 
so  the  full  change  in  output  voltage 
is  applied  to  the  control  grid  of  the 
amplifier  tul>e. 

The  control  function  is  p«‘rformed 
by  .several  fil.fi's  connected  in  paral¬ 
lel.  Six  tubes  can  carry  a  load  cur¬ 
rent  of  ma  and  (iresent  an 

internal  imfiedance  of  only  2  ohms. 
When  a  change  occurs  in  the  heater 
Voltage  of  the  amplifier  tube,  the  re- 


NEW  F-86A  JET 

EQUIPPED! 


H*al*r  compantolcd  (labilliad  power 
lupply  providinq  3S0  volts  d<  output 
at  2S0  ma 


NORTH  AMERICAN  AVIATION  Chose 

LEDEX  ROTARY  SOLENOIDS 

for  DEPEMDABIum 


Humid  tropics,  sand-laden  desert  skies,  frozen  North  or 
extremely  high  altitudes  .  .  .  the  new  Air  Force  Ntirth  American 
F'-M6A  Sabre  jet  Fighter  is  prepared  to  defend  our  nation  under  any 
conditions.  I.edex  Rotary  ^ilenoids  play  an  important  part  in  this 
dcpendahility.  Several  vital  mechanisms  are  remotely  controlled 
and  powered  by  I.edex  Rotary  Solenoids. 

The  same  I.edex  standard  of  de[>endahle  remote  control  and  power 
is  available  for  yt>ur  product.  'Fhe  vast  production  applications  of 
Ledex  Rotary  Solenoids  vary  from  the  de|)endable  snap-action  op¬ 
eration  of  aircraft  mechanisms  to  the  powerful  actuation  of  rugged 
hydraulic  valves  in  heavy  duty  materials  handling  eejuipment. 

V('e  sppply  to  (]uantity  users  and  solicit  the  opportunity  to  be  of 
assistance  in  engineering  a  Ledex  Rotary  Solenoid  to  meet  the  re¬ 
quirements  of  your  product. 


WrHa  f4my  far  UDIX  ttOIAMV  SOUNOID 
•ASIC  INOINfftINO  DATA 


... 

16  0  WEBSTER  STREET,  DAYTON  2,  OHIO 
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Combining  the  functions  of 

OSCILLOSCOPE 

and 

SYNCHROSCOPE 

An  outstandingly  versatile 
instrument  applicable  to — 

TELEVISION 
FACSIMILE 
PULSE  MODULATION 
RADAR 

NUCLEAR  PHYSICS 
COMMUNICATIONS 


Miniatur*  baltcrlat  at  ivar  provide 
340  V  dc  lor  retervnc*.  In  no-drain  qrid 
circuit  qivinq  lonq  battery  Ule 


suiting  in  the  amplirtiT  plate 

current  prorluces  a  proportional 
chan^'f  in  the  voltage  across  the 
Krill  resistor  of  the  ctiiitrol  tube. 
This  etfwt  proiluces  an  aiiditional 
compensation  for  line-voltajre 
chaiiKes.  For  a  10-volt  chantte  in 
:i-c  line  voltaKe,  the  heater-compen¬ 
sated  [lower  su|)ply  shows  a  maxi¬ 
mum  deviation  of  only  O.Ol  volt 
from  the  nominal  SoO-volt  d-c  out- 
[iiit.  ■  This  is  a  variation  of  less  than 
0  0005  [lercent  in  output  voltajre  for 
a  one-|H‘rcent  chanKe  in  the  line. 

The  comiiensatinK  voltape  exhib¬ 
its  a  time  lajr  dependent  on  the 
time  necessary  for  the  cathosle 
tem|ierature  to  come  to  e<|uilibrium. 
The  efr»*ct  of  this  time  lapr  can  lie 
reduced  by  connectiny  a  series  RC 
circuit  between  the  input  terminal 
and  the  screen  [rrid  of  the  amplifier. 
When  a  sudden  chanye  of  line  volt- 
aye  oi-curs,  this  RC  circuit  applies 
the  |)ro[M'r  voltaye  to  the  .screen 
yrid  of  the  amidifier  to  compensate 
for  the  thermal  time  lay  of  the 
cathiMle  temperature.  The  time 
constant  of  the  RC  network  was 
cho.sen  to  equal  that  of  the  cathode 
tem[ierature  chanye. 


GENfRAL  FEATURES 

.111)1  iiilrfi'ily  |iri)l  ii\ail.ililr  )lir)'rlly  al 
lri>iil  [ijiirl  Ifriiiiiul*.  No  Maitini  for 
Iraie  to  rra|i|>r.ir  afirr  ailjunlini  |ain  tir 
a|i|il>in|  III.  lo  iii|)Ul.  I.)im 

l  apa)  itaiirr,  hi|h  ini|)vilaiirr  [indie 
idieil  lor  iiiiiiiiiiiaiii|t  l>'Dt  riri'uil  iii«lurli- 
.«iirr.  Kra’oiiialily  Dyiiimelriral  %>avr. 

[H-riiiil  (idl  M-ri-eii  verliral  ileflrriion  (Ion- 
laoii-il  ill  •iiillr  raliiiiel,  urialis  lr>a  than 
loo  iMiuiuU. 

AS  AN  OSCILLOSCOPE 

l.iiirar  uMliiolli  •Mi->-|iii  I  l•llllllll)>ll•ly  \ari-  itilr*  Itfiaii'e  ■•(  tin*  I’Xteiiilrii  raiiar- 

aide  from  S  lo  rilNI.INHI  |»rr  oei  otiil  iii  i  iiii.  td  llii*  aiii|iblirrs  anil  DHerp  gi'iirrator. 

iuiirliiHi  M  illi  llir  rxi  rllriil  xrrlii  al  ain|di-  ox  ill) . |iii'  i  a|MliililieD  arr  i  iirre<i|Hiiiil- 

fier  iMilliiied  f'lTriiilft  oilmen al ion  of  Kf  iiiirlv  inrrea^nl  oxer  stainlaril  o«rillo. 

uaxe«  .111)1  enxrl)i|ir«  lo  atioxr  li  iiiea.!-  xi-o|ie». 

AS  A  SYNCHROSCOPE 

All  inleiiial  Incaer  anirralor  roiiliiia-  xiieeil*  of  •  J,  ^4.  1.  a.  )I0,  ami  200  niirro- 

nu>ly  xatialde  from  200  l)i  'i.lioo  ryi  lea  teroiiila  [ler  inih  proxide  ronvenieni 

rail  lo-  Ii.rd  lo  exrilr  exirriial  . . .  ,*paiiM,Mi  f.ir  delaileil  idi.er- 

••  HrII  ii«  llir  Ihr  Iritcrr  ('.in  .•  «  .1  .  -n 

.  a  .  .  '  till  \alinii.  At  the  »%^ee|»  Reneriilor 

hr  made  |i>  |i.iiir|  riinlrni  |»  Ir.ul  nr  iJt  ,  .  .  , 

Ihr  .i.,rl  of  llie  .xxrrp  l.»  amoii.il.  iip  lo 

l.iMtO  ninnixT.iml.,  iiiakinii  il  . . ilde  to  Miijle  Iran.ieiila  or  piibe.  orrurrinn  al 

|>hA*e  |Mit  Ilf  .1  iiuIm*  nr  ir.iniient  irrenul^r  Hiler\dln  can  he  nh^erved  or 

onto  tli»»  Rcrmi  for  iiteaAUrf'inenl.  tihotofraphrd. 

For  Moro  Dotoilod  Informotion  Write  for  Detcripfive  Bulletin  MO-ISO 

-  •  COMPARISON  INSTRUMENTS  •  - — 

SWEEP  CALIBRATOR  MODEL  GL-22A 
fur  Marker*  l/IO, 

he 

•  •  <lel1e«  inni  a*  iii1eii*it>  mi*il(il.il imi^  ^la^  he  triffered 
dirrith  Imin  tMe-IMt.  rile  fiir  IniUelin  Mt  I'lM. 


l’l\e-iii(|i  lalhude  rd)  Ilihe  4i|>rral lii|t  al 
%i>iu  arreleralinK  potential.  Or¬ 
dinarily  »u|died  bkiih  I'l  tih(i»|dMir, 
others  abailahle  on  «|»r4  iai  «tr«ier.  Ver¬ 
tical  amidifier  Hat  Hilhiti  )  dh  fr<»m  S 
eyries  to  h  iiiefiaryries.  ttnr  inch  deHec- 
lion  Hitli  .OVbolt  KMs  in|»(it  llorirrintal 
amplifier  Hal  Miihin  1  dh.  fr<»m  S  r>r|e» 
to  I  meitaryi  le.  Iluilt  in  calihralinp  sys- 
lem  f«tr  ileierniininp  %*a\e  .implitutle.  So 
etteriial  itieler  rieeiled  lleHeitiofi  plate* 


Rail  oitii  Alliliiili*  ('oiilrol* 

Nf.w  niNTROLs  which  hold  meteoro- 
loyical  balloons  at  remarkably  con¬ 
stant  altitude  levels  were  de.scribed 
by  .lames  R.  Smith  of  the  New  York 
University  Colleye  of  Enyineeriny, 
at  a  joint  session  of  the  A.A.A.S. 
and  the  .American  Meteoroloyical 
Society  in  V.ancouver,  B.  C.  on  June 


FAIRCHILD  OSCILLORECORD  CAMERA 


rer»»r< 


Meosur«fi»«fiN  Eii9iHe«rm9 


Controls  have  been  developed  to 
keep  plastic  instrument-carryiny 
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Swo9«^* 


I  UOVERING  THE  ENTIRE 
!  RANGE  OF  COMPONENTS... 


CTC  ALL-SET  Boards 
Speed  Up  Work  On 
Assembly  Lines  And 
In  Laboratories 


(  T(  AlJ^SKT  HdantH  arv  (l»-siicn*‘n  to 
sav«‘  tim«'  and  cut  nwt.s  owr  a  wid*-  rang*' 
of  standard  a-swmfily  opi-ratinns. 

Boards  with  Tyja*  17i;4  Turret  Luip  | 
com<-  in  four  widths:  '  j",  -  '  j",  H":  and  j 

in  thi<‘kn«ws  of  .  ’k' ■  A  Board  | 

with  Typ**  155H  Turn-t  Luip<,  for  miniatun- 
potnpononts,  Ls  I'yi  ’  widf,  with  thickm-s»*« 
of  'ift  and  ’b  '  "t'iy  Tyia-  X14(ilKi.  This  | 
now  miniature  Board  rompleles  the  CTC  ' 
ALI.-SKT  ifroup. 

Boards  are  all  of  laminattsl  phenolir,  in  , 
five-siTtion  units  srrilied  for  easy  separa-  i 
tion.  Kach  s«*rtion  is  drilU-d  for  14  luip,  | 
with  10  mounted,  ex(s-pt  X1401A  i  '  2” 
wide  I,  whieh  is  drilled  for  7  lugs  ts“r  sec¬ 
tion,  with  5  mounted.  All  lugs  ar**  solidly 
and  preci.sely  swaRetl,  and  each  whole  hoard 
is  ready  for  assembly. 

Lug  Prices  Lowcrudi 

At  CTC.  rtcMt  ptisl  tMrtsaiutiM.  ni«MMi|  (ipsaAsA 
lacilitwi  i*A  iscrMtsA  htmomI.  Im>  brM|lit  ikMl  m« 
prsAlKtiM  MWMRMt.  At  I  ttMlI.  *«  SM  l§U  fM 
AtMtic  priM  rtAiKliMi  ia  tttecitA  A«<i|M  •(  ItrinMl 
tafi  tsA  art  laHf  t^wavaA  ta  hasAk  larft  vthiaM  trAtfi 
at  Ibtu  taaiaaaasit. 

CTC  l/./y-tSA’T  Terminal  Boards,  Cus¬ 
tom-Built  Boards  and  many  other  CTC 
(iuiiriinlitil  t'lmifxttutil!)  are  descril»e<l  and 
illustratisl  in  our  hii;  new  catalog  •300. 
S<‘nd  for  your  copy  today. 


m 

T^fminol 

Roordt 

Oowbl*  End 
ltf9t 

o*  U/anf/aiff 

T/f 

CAMUIDOf  THf  IMIONIC  CO»P, 
4)7  CoAcord  Av«.,  Combrid9«  M.  Mott. 


PAUNEY  ^7 

SLIDING  CONTACTS  FOR  POTENTIOMETERS 

PAI.I\r^'  5**  It  htin>;  tor  a  it»niait 
mutcrul  «»n  p«*ti'ntu«m'ftrN  NtounJ  >Mth  j 
nuLcI  chrnnu  ulli»v  rrsiNtann*  T^iri  ^lu^ 
kon^hin.ition  is  conM>it'nllv  pr»Klmin>: 

^tlth  ll^c  of  hrttrr  th.in  one  million 
LVilcs  .inJ  mjiintjinixi  Jiiuruiv  ot  0 
of  htttir  throuK^out  the  liti.  t>f  tin  unit. 


PHEnUUS 

METALS 

^  mu 

EiiriHirti  rii%TtrTK 
d  li\  PIlIfrNTinMETtHH, 
I  HUP  HI\f:K.  RELtIK 
AMI  HUIII’HEH 

NEY-ORO  «28 

siia  aiNC  lausHis 

ORO  ajS  a  ipevijl  alloy 
JcM'lo|Hd  as  a  lontait  brush  nta 
tcri-d  lor  uvs  aa.onst  torn  sdsrr 
slip  rmjts  l.aboralory  tests  and 
reports  trom  users  indiealr  life  of 
fstter  than  10  million  revolutions 
with  no  elexlrual  noise 


U  ritt  or  trlc  ft/'om  ( ll.sRri  oRI>  2  4i'  1  1  our  Rt>ejr,  h  IhfjTimttit 

IHE  J.  \\.  SET  rilVtl'ASY  ITV  IIW  HIHItl  .  HtNIMimi  I.  ro\%. 

snciMisis  i>  rntciouH  Mtiai  Mittiiunot  •omk  ibii 


3ti0:  R  00  POT 

PRECISION  TEN-TURN  POTENTIOMETER 

Jf  Vm  9«t  niiwgM  W- 

*  *  tmwm  dw  fiiliMRC#  wIm  It  l^od 

in  »Aac«.  H  It  ptocMon  niWoRtd 


ntitii|i^  Ntiy  pf  Afldod 


4P«  aotint  cowMct  Rtcatit  ol  dM 
two  btTMft  MIP9«fidllt  dM 
owfdly. 

^  Ym  9M  food  rlfld  tetmlMlt 


±  0.1% 


o!*Am  MlTraaiMMK^ 
fv«ry  !•  mloaMlIt- 

•t  101  HIH. 


Units  for  imnitdiotc  tKipmnnl: 
1,000  to  30,000  ohm  ronjo. 
Spociol  roMtIonce  valw«i  modo 


OIBBt  DIVISION 


(^sj)  THK  UKORtiK  W.  ROHU  t'ORRORATtOS 
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THt  ILfCTRON  ART 

halloon.i  at  one  or  more  selected  con¬ 
stant  pressure  altitudes.  The  bal- 
lixms  have  carried  loads  to  100,0t>t» 
feel,  have  held  within  2  mdlihars 
of  a  constant  pre.ssure  and  have 
remained  aloft  75  hours. 


SURVEY  OF  NEW  TECHNIQUES 


Tot-htstrumont  Co.  me 


52  PATERSON  AVENUE  •  EAST  RUTHERFORD,  N.  J 


TYW  2120 

R  F.PICTURE  SIGNAL  GENERATOR 

p«€twr*  Oftd  lewnd  <orri«r 
Modwlo*«d  by  stondord  R  M  A 
compotit*  picture  st9nol.  Sound 
corrior  |lob>li(y  ivttobU  for  totting 
lnt«r  Corrior  typo  ft<*tvort  In- 
tvrnol  400  <y<l«  fM  ond  Eit«rnal 
owdto  with  ^5  mi<roi«<Ond  pr« 

•  mphoiii.  Output  moa  O.N  p  p 
ocrotl  75  oKm  Itnt  Avoilobto 
chonnoU  2-13. 


■M  vij.NFrric  Fli  id  that  forms  heart 
of  NBS  majrnetic  fluid  clutch  can  he 
lifted  with  permanent  majrnet. 
Fluid  mixture  of  tine  iron  powder 
and  oil  solidities  hy  mutual  attrac¬ 
tion  of  iron  particles  when  acted 
on  by  mayMietic  field. 


A'Complete  Line  of 

PRODUCTION  TEST  EQUIPMENT 

T 

for  TV  Manufacturers 


Kadioactivity  is  bemR  used  to 
trace  the  movement  of  atoms  in 
metals  at  the  General  Kleitric  Re¬ 
search  I.,aboratory.  In  one  experi¬ 
ment,  it  was  found  that  silver  atoms 
within  a  block  of  silver  may  move 
Ix-tween  the  grains  as  fast  as  0.1 
inch  tier  week  at  500  C.  Radioactive 
isotojie  silver-110  was  elect  ro[)lated 
on  the  surface  of  an  ordinary  silver 
I  bliK’k.  After  heating  .several  hour.s, 

■  the  specimen  was  cooled  and  layers 
the  thickness  of  tissue  paper  were 
shaveil  from  the  block.  Fach  layer 
was  checked  for  radioactivity  with 
a  Gei/er  counter,  to  determine  how- 
far  into  the  bUx'k  the  taj?ife<i  atoms 
had  irone.  In  another  exjieriment  a 
stdution  holdint;  radioactive  iron  is 
electroplated  onto  the  surface  of  the 
metal  to  be  studied,  and  a  photo¬ 
graphic  plate  is  placed  against  this 
surface  for  several  days.  .-Xs  the 
test  metal  rusts,  a  dts-rease  in  radi¬ 
ation  results,  showinjr  up  graph¬ 
ically  as  lighter  areas  on  the  photo- 
jrraphic  plate. 


TYPE  1200  ^ 

12  CHANNEL 
R  r.  SWEEP  GENERATOR 

Inttndwd  for  prtciso  od|uitm«nl  of 
R  f.  hood  oui^lotor  coilt  ond  t.F 
bond  poit  circuitt.  PuUo  typo 
morhort  ot  picturo  ond  tOund 
cornor  frwquoftciti  oittHd  to  xoro 
ngnol  r«f«r«nc«  bo»o  lin*.  Ac* 
curocy  of  morkwrt  0.03%  of 
corr.cr  fr«qu«ncy.  13  to  15  MC. 
twotp  on  oil  chonn«U  Mom.  1  V 
pwok  output  ocroiA  o  75  ohm  lin«. 
Prouistoni  for  bolonced  input  r#- 
<«ivtr».  Initont  »«l«ction  by  puth 
button. 


TYPE  1S00 


CRYSTAL  CONTIOllID 


MULTI -FREQUENCY  GENERATOR 

A  10  frequency,  400  cpt  modu 
loted  crytlol  controlled  oicillolor 
ideal  for  production  line  ad|utt 
ment  of  ttaqqer  tuned  I  F  ompl. 
fiery  Avoiloble  witfi  cryttoli  ranq 
inq  from  4  S  to  40  M  C  Output 
frequency  jccurafe  to  0  02\ 
Immediate  putfi  button  telection 
of  frequency  Output  ottenuator 
ronqe  SV  to  SOO  mKrorolft  Self 
contained  requloted  power  tupply 


A  two  bond  sweeping  generator 
covering  the  range  of  4  5  to  50 
N4  C  Copoble  ot  0  band  width  of 
opproiimotely  *  2SX)  on  either 
bond  Fite  pulse  type  crystal 
generated  morhers  to  specified 
frequencies  avoiloble  for  eoch 
tiond  Accuracy  of  markers  05^ 
Zero  signal  reference  base  line 
with  morkers  eitending  to  bose 
line  I  V  output  mas  info  75  ohms 
A  sow  sweep  available  for  "X" 
out  of  scope 


tVrif*  For  D»tail»d  Cngin»»ring  Data  Sheets. 


Tel-lnsfrumenf  has  designed  and  provided  the  production  test 
tquipmanf  for  many  of  the  major  TV  manufacturers.  A  complete 
line  of  instruments  designed  to  be  unusually  critical  in  the  testing 
of  TV  receivers  is  available  They  are  the  result  of  the  wide 
practical  experience  of  Tel-lnsfrumenf  engineers  plus  o  complete 
understanding  of  the  production  problems  of  TV  manufacturing. 


IF.  WOBBULATOR 


NEW  PRODUCTS 

<c»*tiNttc<l  troNi  p  124 

siKned  for  transformer  u|>erated 
television  sets  with  hiirh  |)eak  inter- 
electrf>de  voltajres. 


Fivc'Giiii  I'iiIm* 

Ki-Kctron'K'  Tihk  Corp.,  120<)  K. 
•Mermaid  I.ane,  Philadelphia  18, 
Pa.,  ha.x  »leveloj)ed  the  ooJG  five-  ^ 
jrnn  lyi>e  c-r  tube  that  rejri.sters  five  ‘ 
indejM-ndent  phenomena  on  a  sinirle 
five-inch,  flat-face  .screen.  The  in¬ 
dividual  electron  jriin.s  are  of  the  .X 
or  zero-first-anode  type  and  are 
adequately  shielded  from  each 
other.  Overall  lenjrth  of  the  tube  is 
18i  inche.“,  and  it  i.s  available  in  any 
of  the  standard  phosphors. 


fan 


It 


A 


(or  0 


Stor 


36S3  Int.  1,  H.  tTatlvida 
Manila,  Phlllpplnea 
31  Aufuat,  1949 


OaotlaMa; 


I  aa  a  ua«r  of  a  ouabor  of  Turoor  Mtcrophonos 
aad  1  luio«  Just  tbs  rlcbt  albs  for  as.  My  Job  rs- 
quirss  rufssd  psrforasacs  bscauss  tbs  Phlllpplas 
cllaats  Is  vary  rainy  at  tlass,  than  sxcssslvsly 
buald,  than  hot  ....  If  a  wrong  kind  of  alcro- 
pbons  is  usad.  It  la  vary  sura  of  not  lasting 
long. 

Tba  Turnar  99  solvad  for  aa  tba  problsa  of 
tha  right  alcropbona.  I  bays  a  albs  of  this  typa 
Bblcb  ana  caught  savoral  tlaaa  In  nuddan  abowara 
and  bsllsvs  aa,  It  Is  still  sacallsnt  If  not  par- 
fact.  Tbasa  alcropbonss  ara  tbs  only  typaa  1  can 
find  sultsd  to  ay  raqulraaanta.  I  rocaaaend  Turnar 
alcropbonss  for  quality  and  tbs  bast  psrforaancs. 

Vary  truly  yours, 

TOMAS  M.  TAGULAO 

Co-Oanar,  Starling  "AA"  Sound  Systsaa 


TURNER 
MODEL  99 
List  Price 
$34.00 


"Tory  good  seralcs.  Haas  had  two  of  your  albas  droppsd 

6  ft.  on  concrsts.  Naltbar  daaagad  ulsctrlcally . ” 

....P.S.N. .Missouri 


.Miilget  (iupurilorh 


"Responss  and  ssnaltlalty  perfact..."  M.G.V. .California 


•V.sTRON  CoRP.,  VMM)  Passaic  Ave., 
Ka.st  -Newark.  N.  J.  The  Metulite 
midiret  metallized  paja-r  capacitor 
is  approximately  one-third  the  size 
and  weijfht  of  conventional  paper 
and  foil  de.siirns.  It  feature.s  self- 
healinp  after  rupture  of  the  dielec¬ 
tric  and  is  available  in  voltajre  rat- 
injfs  up  to  tMM)  volts,  either  hermet¬ 
ically  sealed  or  in  a  cardlantrd  tube. 

IM!  IN»u«‘r  SiippU  kit 

()PAp-t;Ri;K.N  Co.,  71  Warren  St.. 
•New  York  7,  X.  Y..  announces  a  line 
of  d-c  power  supply  kits  for  obtain- 
injj  24  to  28  volts  from  a  llo-volt. 
.70  or  (>(•  cycle  a-c  source.  Primarily 
designed  for  testinir  and  y'round 


"Excellent  results,  ruggedness  nn  asset . *' 

. . . .P.R.S. .Connecticut 

"Like  It  very  such . "  G.H.  ,Nev  Jersey 

"Best  sll-sround  PA  slke  asde  -  excellent . ” 

...P.E.S. ,  Indians 

"Well  pleased  with  the  clarity  and  the  way  It  picks  up 
one  or  sore  voices . '*  E.P.C.  .Pennsylvania 


Ask  your  dealer  to  show  you  the  Turner  99 
ll’>//e  for  Literature 


THE  TURNER  COMPANY 

905  17th  Street  N.  E.,  Cedor  Ropidt,  Iowa 

IH  CANADA!  ConodioA  Mofconi  Co.g  ltd 

Mon»r*ol,  f.  O  ,  ond  broncti«« 

I  X  R  O  ■  T  I  Ad.  Auri«mo 

89  irood  N«w  York  4«  N.  V 
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NfW  PiOOUCTS 


xinnouncina 

7  Pin  Miniature 
Tube  Sockets 

Fof  the  tint  time  d  mimeture  tube  locket  of  glau-bondcd  mica  has  been 
pfoduced  successfully  by  injection  molding.  It  permits  closer  tolerances, 
low  dielectric  loss  with  high  dielectric  strength,  high  arc  resistance  and 
dimensional  stability  over  wide  humidity  and  temperature  ranges.  The 
technical  skill  and  research  of  Mycalei  Corp.  of  America  has  made  it 
possible  to  produce  insulating  materials  with  extremely  low  loss  factors 
at  competitive  prices. 


Abo«#  Complete  7  pm  mrn<«tufe  Mfreri  torhet  Actuel  tile  two  vewt 


"Mycalei  410"  was  developed  for  applications  requiring  close 
dimensional  tolerances  not  possible  in  ceramics  and  with  much 
lower  loss  factor  than  mica  filled  phenolics  with  the  advantage 
in  economy. 

"Mycalei  4I0X"  was  developed  to  compare  favorably  with  gen¬ 
eral  purpose  bakelitc  in  economy  but  with  a  loss  factor  of  only 
about  one-fourth  of  that  material. 

TK<  loliowmq  thow  tkr  dt^crcncc  brtwern 

Myc«t«i  410  and  Mycalri  4I0X  miniature  tube  tockett. 

MTCAIEX  410  MTCAIEX  4I0X 

(color  ^rey)  (color  It.  ^rcen) 


bOO  V  oc 
Olb 

10  000  me^oKrm 

•0*C. 

J7S*C 


Rated  Woritinq  Voltaqe 
Iniulation  loit  factor  (at  I  M  C.) 
Intulation  retittance  (Minimum) 
Safe  operatmq  temprraturet: 
Rrati  corttaett 
Socket  body 


600  V  «c 

m 

10  000  meqoKmt 

80”  C. 

J75*  C. 


Tkete  tupertor  tockett  are  now  awailable  manufactured  to  KiqK 
quality  itandardt  and  fully  meet  RMA  recommendationt.  We 
would  be  qiad  to  ka«c  our  enqmeert  consult  witli  you  on  your 
particular  detiqrt  problemt  Write  for  pneet  complete  data 
tKeet  and  tamplet  to 


Mycaiex  Tube  Socket  Corporation 

"Under  Exclusive  License  of  Mycalei  Corporation  of  America" 
30  Rockefeller  Plata,  New  York  20,  N.X. 


''"  '  MYCALEX  corp.  of  AMERICA 


(i[)«*ration  Ilf  aircraft  and  marine 
eijiiiiiment,  the  kits  are  available  in 
2.  5,  10.  15  and  2<>-amj)ere  capaci- 
tie.-i,  and  are  also  suited  for  installa¬ 
tion  in  existing  r'ljuipment,  for 
operation  of  broadcast  I'ontrol  re¬ 
lays  and  sisrnal  liirhts.  All  unit.s 
feature  a  primary  tapjied  trans¬ 
former  which  iM-rmits  adjustment 
of  the  d-c  output  voltasre.  a  full- 
wave  bridjfe-type  rectifier  and  a 
filter  network  which  maintains  rip¬ 
ple  within  2  percent  under  full  load 
conditions. 


I.iiir  .Swilrli 


St.\(  Ki’oi.K  Carbon  Co.,  St.  .Marys. 
!‘a.  Type  .\-lt)  small-size  douhle- 
pole  line  switch  for  volume.  ton»‘ 
and  other  variable  resistor  controls 
is  rated  1  ampere  at  2.50  volts  or  .5 
amperes  at  125  volts  a-c  and  d-c. 
Other  ratinifs  are  also  available. 
The  switch  is  ().S88  inch  in  diameter 
by  0.;)12  inch  thick.  Adaptable  to 
many  uses,  it  is  particularly  suitt'd 
for  portable  and  auto  radios. 


rriiiisiiiillor  Transfer 

.\KKONAtTirAl,  COMMCNIOATIONS 
KqiifMKNT,  Isr.,  3090  Douirlas 
Hoad,  .Miami,  Florida.  A  new  auto¬ 
matic  transfer  unit  recently  devel¬ 
oped  can  be  used  for  radio  transmit- 
ter.s  and  beacons  that  use  standby 
eijuitiment.  The  transfer  can  lie  set 
to  function  on  either  low  carrier 
power  or  low  motlulation  level  for 
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SIGMUND  COHN  CORP 

44  GOLD  ST  NEW  YORK 
flNCl  1*01 


Si^^ccC 

TUNGSTEN 

WIRE 

•  From  .0004”  to 
.00015"  diameter 
and  even  smaller 


-that  a  PILOT  LIGHT 
CAN  IMPROVE  YOUR  PRODUCT 

«  .  .  .  add  offraction  —  safety  — service? 


Xp  /  —  what  lamp  to  use 

lillilTlil 

—  cost 

THIS  RIAY  BE  THE  ONE  ^  ^ 

Dosigntd  for  low  cost  NE-51  Neon  I  .  ^ 

•  Built-in  Resistor  •  Patented 

•  U/L  Listed  •  Rugged 
Catalogue  Number  521308  —  997 

for  110  or  220  volts.  S 

SAMPLES 

for  dtsign  purposi  IHA 

NO  CHARGE  ICT 

l/rii/f  Write  for  the 

/ft  rr;  HANDBOOK  of  pilot  lights.- 

Writes  us  on  your  design  problems.  I  B 

The  DIAL  LIGHT  COMPANY  of  AMERICA 

Foremost  Manufacturer  of  Pilot  Lights. 

900  BROADWAY,  NEW  YORK  3,  N.  Y.  TELEPHONE  SPRING  7-1300 


NEW  MOOUCTS  (caotiuMdl 

equipment  usinjr  either  keyed  or 
continuous  modulation. 


NEW  STEVENS  THERMOSTAT 


IVh*  Multiplier  PpoIm* 

INSI’LINK  C'ORP.  OK  AMKRICA.  3602- 
.35th  Ave..  Lonjf  Lsland  ('ity  1,  X.  Y. 
The  Kilovolter  multiplier  probe  pro¬ 
vides  positive  protection  against  the 
hiKhest  television  voltages.  It  is 
8i  inches  long  and  is  fitted  with  a 
5-foot  heavy-duty  test  lead.  Three 
models  are  available,  for  -V).  lOo  and 
200  fia  meter  movements. 


fost  rmtponsm  •  dos0  temperature  control 


.specifically  engineered  for  elec¬ 
tronic,  appliance  and  apparatus  ap¬ 
plications,  compact  Type  M  Stevens 
Thermostats  assure  fa>/  response 
amd  close  temperature  control — 
characteristics  of  larger  Stevens 
Thcrmosuts. 


Bl-MCTAL  DtSC 


\  '•contact 

'CONTACT  04SC 
RETURN  SPRING 


Typical  c«nr« 


T«‘lt‘s  i!<i«»ii  K«‘plu«'«‘iii«‘iil>> 

.STANDARD  TRANSKORMKR  fORP., 
3.580  Klston  Ave.,  Chicago  18,  111, 
The  deflection  and  high-voltage 
transformer  shown  above  is  illus¬ 
trative  of  a  line  of  exact  RC.\-tyiH‘ 
replacement  parts  available.  Com¬ 
plete  description  and  prices  are  sup¬ 
plied  in  bulletin  1>1’-3.51. 


Action  of  new  Type  M  thermostat  is  extremely 
precise  because  bi-metal  element  is  electrically  inde¬ 
pendent.  Bi-metal  diK  rests  on  top  of  rigid  Monel- 
backed  contact  disc,  which  carries  current  on  its  silver 
side  because  of  minimum  electrical  resistance.  Since 
bi-metal  carries  no  current,  artificial  cycling  and  life¬ 
shortening  "jitters"  are  eliminated. 

rXiuble,  heavy-duty  silver  contacts  in  series  mini¬ 
mize  arcing,  further  increase  thermostat  life.  Heat- 
resistant  stainless  steel  or  Inconel  return  spring  as¬ 
sures  positive  On  or  Off  position.  Silver-plated  brass 
or  steel  terminals,  mounted  on  non-conducting  Alsi- 
mag  base,  are  furnished  in  standard  or  special  sha|Tes. 

Ciet  faster  response  and  closer  temperature  control 
on  small  current  differentials.  Specify  Stevens  Type 
M  Thermostats  on  your  applianc'es  and  industrial 
apparatus  —  for  belter  performsnce,  longer  life. 


I>l  wust*  I  ra|i!> 

HEci.MErrKR,  iNc'.,  Denver.  Colorado. 
.\  serie.i  of  three  tvi  wave  trap.s  ii 


manufacturing  company,  inc. 

MANSFIELD.  OHIO 
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Niw  mooucn  tcM>t<«ii«i) 

lU'.tijrnetl  to  be  applied  to  the  300- 
ohm  lead-in  to  television  sets  to 
alleviate  interference  from  any 
source  in  the  ranjres  of  20  to  26 
me.  25  to  .35  me,  and  88  to  108  me. 
The  traps  kill  interference  from  f-m 
broadcast,  diathermy,  10-meter 
amateur,  and  reject  spurious  i-f 
sijrnals.  The  devices  slide  around 
the  antenna  lead-in  retpiirinir  no 
cutting  of  the  lead-in  and  no  jrrouiul 
conn«H  tion. 


Those  Who  Demand  the  Best  In 
Television  Deflection  Yoke  Sleeves 
Use  "CLEVELAND  "  .  .  . 


Cosmalite*  spirally  laminated  paper  base  phenolic  tubes 
These  are  furnished  in  sizes  and  with  punching,  notching 
and  grooving  that  meet  each  customer's  individual  needs 

"Cleveland"  quality,  prices  and  deliveries  are  responsible 
for  the  universal  satisfaction  and  prestige  of  this  product 


Midgrt  Magii<‘tir  Krluys 

Ward  Leonard  Klkctric  Co.,  31 
South  St.,  Mount  Vernon,  N.  Y. 
Bulletin  110  multipole  midRet  majr- 
netic  relays  are  de-si^ned  for  such 
applications  as  traffic  siRnal,  ma¬ 
chine  tool,  alarm  heater  and  similar 
controls.  Coils  are  available  for  op¬ 
eration  on  all  standard  voltages  and 
fretpiencies  up  to  115  volt.s  a-c  or 
d-c.  Noninductive  ratings  for  n-o 
and  n-c  contacts  are  10  amperes,  24 
volts  d-c  or  115  volts  a-c,  60  cycles. 


Ask  obout  our  kindred  products  that  are  meeting  both 
new  and  established  needs  in  the  electronic  and  electri¬ 
cal  fields. 


^CLEYELAMDCONTAINERta 


riANTS  ANO  SAil\  OfXIS  •*  Wiw  OvAe 

AltAIIVl  OfViSfOH  ••  CW  ilgni  OA** 
CANADIAN  nANT  TA*  IM 


CANADA 
NtftO^Oll’AN 
NftW  TOtl 

Mfw  InOianO 


•  *ttON  (iOhTH  ItNf  •!  OAK  villf .  ON*A*iO 


H-F  I’lijiM*  .Monitor 


(  P  P*C>  AND  ASSOCIATIS.  9H  PAPMINCTOM  av| 
WISI  HAtlfC'D.  CONN. 


CLARKK  I.N.STRV'MKNT  Corp.,  1)10 
King  St..  Silver  Spring.  Md.  Model 


.  --VW .. 

'T 

-n 

II.  1 

,  9 

00 
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how  LORD 
helps  'TOCCCf 


109  hiKh-prei'i»ion  phad«  monitor 
was  (lesitmed  for  measurinir  phase 
relations  at  radio  frequencies.  The 
instrument  has  an  absolute  accur¬ 
acy  of  *  1  degree  and  resolution 
and  repeatability  of  t  O.l  degree. 
Phase  is  read  directly  from  two 
dials  calibrated  in  0.1-degree  incre¬ 
ments,  with  no  manipulation  re- 
({uired  on  the  part  of  the  operator. 
Provision  is  also  made  to  indicate 
antenna  current  in  the  various  tow¬ 
ers  of  a  directional  array. 


Now  electronic  Induction  heaters 
can  be  used  in  the  shop. 

Elc.»  roiiir  lutx-  hrattiiK  was  ronhnril  to  thr 

ticrauM-  the  clri-tfonio  rquipinrnt  ju»t  "couUtn't  itaiul 
the  a*fT”  of  »hop  uuiur. 

Alter  four  years  f>f  intensive  research  aiut  testina.  The  Ohio 
Crankshaft  Company  found  the  answer.  The  Toecotron  20  has 
proved  a  iletiendable  stii>p  tool  for  unifoini,  low  cost  production 
in  numerous  applications 

Four  Lord  Plate  Form  Mountinns  elTectively  isolate  the  Power 
Contactor  Panel  Assemlily  and  protec  t  the  Toecotron  from  vibra 
t.rry  disturbances  in  the  shop,  rc-aardless  of  their  direction.  Tube 
assemblies  also  are  protected  by  Lord  Mountings 

Whether  you  make  electronic  equipnient  or  massive  machinery 
il  your  priKluct  is  estiosed  to  esteriial  vibration  or  if  it  has 
inovmt;  parts,  a  Lord  Vibration  Control  System  will  increase  its 
eflu  lencv,  dm  ability  and  customer  api>ral  Consult  a  Lord  ens^ineer. 

.Sea  .•or  Hxilirlin  lO  .Saael  s  (OS*  F,lr  /or  Pl.xdu.l 
<*r  wttim  t^*t  Nu/frf  irt  It 

/!#»•»  «»/  /rsf»l  ftrtHlucf*  snd 


LORD  MANUFACTURING  COMPANY,  ERIE,  PA. 

CanosiKin  Ro«i«ay  A  |rtgine«ring  Corp  ltd. 


(Lo^  Vibration  Control  Systems 


Miitliri  (.untrul  (.onHoIr 

(lATf>  Radio  Co.,  Quincy,  Ill.  Model 
i  52-CS  Studioette  i.s  a  medium-size 
studio  control  console  that  may  be 
u.sed  for  a-m,  f-m  or  tv  in  main  or 
sub-stutlio  .service.  The  unit  is  a 
complete  speech  input  system  with 
provisions  for  four  microphones, 
two  tran.scription  turntables,  net¬ 
work  and  remote  lines.  It  is  pro¬ 
vided  with  preamplifiers  for  micro¬ 
phones  plus  line  and  monitoring 
amplifier  for  the  high-level  circuits. 

complete  descriptive  brochure  is 
available. 


(!r\*lal  .Mirntplutiu* 

Elkctro-Voick,  Inc.,  Buchanan, 
.Mich.  The  .Mmlel  1120  Spherex 
crystal  microphone  features  a  360- 
deg  omnidirectional  jailar  pattern, 
substantially  fiat  frequency  re¬ 
sponse  from  60  to  7,000  cps,  output 
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LOOKINC  FOR/ 
TIME  DELAY?  V 


COAUM  CmUC 


»HAlO 

MiCtOrMO**! 

CAMf 


^MO  MUiriCONOitCTO* 

iNUKOMMUNKATION  CAtiF 

(Ml  Qvfl  MAiOt 


AmaiO  Iao»0  hOOc  ua 
AMO  V'lTUtf  WlAC 


amaiO  MfAW  Duty  COAd 

SIT  AMO  MOIOCD  Aiuo 


ahaiO 

MUlTlCONOUCTOt 
AusTic  jAcaT  iMTia 
COauaunKaTiOn 
OA  C0NTA04  CAAtf 


AhaiO  AaAauFI  SMifiOtO 

iMTfKOAUAUMlCArtOM  CAtll 


l/WPORTANT 

/members 
of  the 

PHALO 

family 


^^^3  -1<5.S  ^JL 

r  AGASTAT 


Readily  adjustable  —  instancaneou^ly  recycling  —  wide  variety 
of  applications.  Write  for  literature. 


AMERICAN  GAS  ACCUMULATOR  COMPANY 

1027  Newark  Avenue  *  Elixabeth  3,  New  Jersey 


THE  DULUTH  STOR 


WORKERS  1 
MACHINES 

AMO  GOOD 

^  TROUT 

ILstreams! 


For  (Oifipl*#*  "RNAIO  FAMUr  STOer" 
Atk  for  Hw  NtW  31  poe*  llluttrar*^ 
FHAIO  CATALOG 


PHALD 

o'la/iott 

COeNH  OF  COMMIRCIAl  St 


COeNH  OF  COMMIRCIAl  ST. 

WORCtSTCR.  MASS. 

AAonufo<tLfrMt  of  Imulotod  W»ro,  Cobltt«  Cord 
Son  of>d  TSormopLostic  Tubtog 


Contult  ut 


tiow  To  Meet  yftry'in/u; 
Hvcordinff  Channel  iSeeiLs 


Select  from  14  Basic  Units  of 

the  FAIRCHILD 

Unitized  Audio  System 


level  of  — 6<)  db  and  hisrh  imped- 
anre.  It  is  desiRned  for  use  in  con¬ 
ference  recordinK.  round  table  dis¬ 
cussions,  home  recordinR,  amateur 
radio,  public  address  and  similar 
applications.  It  is  available  with 
either  8  or  20-ft  cable. 


You  i.iii  assemble  numerous  eombinations 
(it  lompletr  rceordiiiR  channels  vcith  the 
lairdiilj  l,'nili7cd  Ampliher  .System,  which 
iiuludcs  14  basic  units. 

Related  units  arc  simply  plugged  in,  or  ca- 
hUvl  together.  It's  that  easy  .  ,  .  that  i^uick. 
I  nils  can  he  combined  to  meet  the  special 
rc-<]uirciiHnts  ot  a  Riven  installation.  If  rc- 
<|uiicincnts  chanRc  later,  the  units  can  be  rc- 
arraiiRcd  and  the  system  expanded  with  no 
loss  ot  initial  investment  'X'lih  this  versa¬ 
tile  lairchild  System,  you  Ret  custom  con- 
sUiKtion  at  prcxluction  prices. 


about  your  | 

specific  noods. 

Wrifa  for  tarlas  of 

^ 

•f 

anti  A«taal  Inttalla- 
Aftk  Sorias  R 


14  tASIC  UNITS 

•  Power  Afiiplificr 

•  Preomplilier 

•  Pickup  Preofiiplifi- 
er-iquoliier 

•  Lifw  Aftiplifier 

•  Output  Switch  Panel 

•  Input  Switch  Panel 

•  NAB  Equaliier 

•  Variable  Equaliier 

•  Diameter  Equaliier 

•  Mixer  Panel 

•  VU  Meter  Panel 

•  Bridging  Device 

•  Auxiliary  Power  Supply 

•  Cuing  Amplifier 


I  anel  Mrtfr 

I.VTERNATIONAI.  I N.STRl'MENTS,  iNC., 
331  Ea.st  St.,  New  Haven  11,  Conn., 
announce.-(  a  new  H-in.  diameter 
panel  meter  with  interchariReable 
face  plates.  One  ba.sic  meter  can 
be  u.sed  for  several  raiiRes  by  add- 
inff  external  acces.sories  and  by 
chanprinK  the  face  plate.  The  d-c 
self-contained  instrument  ranjres 
from  .')0  to  5f)<i  /la,  from  1  to  .'iOO 
ma  and  from  1  to  15  ampere.s.  A.s 
an  a-c  meter  of  the  rectifier  type 
the  ranjre  is  1  to  .500  volts  com¬ 
pletely  .selfH-ontained.  .\ccuracy  is 
~  '2  percent  of  full  .scale  for  cl-c, 
5  percent  when  used  as  an  a-c  in¬ 
strument. 


RECORDING  EQUIPMENT  CORPORATION 


I54TH  $T  AND  7TN  AVI 


WHITESTONi.  I  N  Y. 


Inlfrriiplfr  TlneliiiM*  Switch 

.'^TROMKKR(M'ARl..soN.  108  ('arl.son 
Hoad.  HiK'hester  3.  N.  Y.  The  snat>- 
action  .switch  shown  has  application 
in  timitiR  machines  for  interruptinjr 
electrical  currents  in  cycles  from 
•  1.50  .-econd  to  two  minutes.  Con¬ 
tacts  have  a  ratiny  of  7j  amperes 
at  1 10  volts  a-c.  The  switches  oper- 
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MACAMHE 


Nlw  riOOuCTS  (c*atmw4) 

ate  in  conjunction  with  a  standard 
speedreducer  motor  for  110-volt  a-c 
or  for  24-v(ilt  or  48-volt  d-c. 


[met/GiAsk 


<?/// 


New  (lore  Material 


North  Amkrican  Philips  Co.. 
Inc..  100  Kast  4‘2nd  St..  New  York 
17.  N.  Y.  The  new  ferro-maKnetic 
ferrite.  Kerroxcube.  has  recently 
been  annt»unced  a.s  a  new  tran.<i- 
former  core  material  available  for 
such  com|K>nent.s  as  horizontal  out¬ 
put  transformers  in  television  re- 
ceiver.s.  The  material  has  a  high 
permeability,  greater  than  ten  time.s 
that  of  powdered  iron,  and  at  the 
same  time  a  high  electrical  resistiv¬ 
ity,  ten  million  times  a.s  great  as 
that  of  iron.  Kddy  current  losses 
are  reduced  by  virtue  of  this  latter 
characteristic. 


Soliler 

Kk.stlk  .'^OIJIKR  Co.,  4201  Wright- 
wiMid  .\ve..  Chicago  39,  111.,  an¬ 
nounces  availability  of  solder  pre¬ 
formed  in  rings,  i)ellets,  wa.shers, 
unusual  shapes  and  sizes  to  specifi¬ 
cations.  It  Ls  designed  to  provide 
uniform  results  where  continuous 
or  reiH-titious  soldering  is  rei|uired. 
By  supplying  the  same  amount  of 
solder  and  flux  on  every  unit 
soldered,  waste  is  eliminated  and 
rejects  are  reduced. 


Hank  KiilK  \iiloinalic  Mnlti- 
Vt  iniler  IS  eininenlK  suitable  for 
the  high-s|H'e<l  proiliiclion  of 
large  i|ii.intities  of  eoiU  with  or 
wilhoiil  paper  interlea\  iiig. 


being  iisi-il  i ,  the  total  winding 
length  of  the  iiiaehilie  lodllg  3U- 
incbes  ( 7f>2  nini.  I. 

ires  from  to  32  s.w.g.  ran 
he  handled  at  \ariahle  head- 
stock  sp<-rds  of  between  tilNI  and 
2.tKMI  r.p.ni..  the  machine  b«'ing 
lilted  with  a  specially  designed 
rapidH'hange  gear  ho\  ami  a 
\uriable  speed  tolalK  enclosed 
motor. 


It  will  wiiiii  round,  square  or 
rectangular  coils  from  l-ineh 
l2.>.  1  mm.  I  to  .Vinehcs  i  127 
mni.l  in  length  ami  up  to  4- 
inches  i  IH2  mm.i  diameter  or 
iliagonal.  \s  main  as  2t  eoiU 
can  he  wound  simnliiineousH 
I  depending  on  the  gauge  of  wire 


I  lie  maeliine.  winch  ineorpo- 
rales  the  most  up-to-date  refine¬ 
ments  is  supplied  eonipb-te  with 
a  special  «liiiing  seat  which  en¬ 
ables  the  o|M-rutor  to  efTi-et  com¬ 
plete  control  without  undue 
effort. 


^  compf«fe  catologut  contmmt  tlluitroU^t  of 

nomofoot  othof  Cotl  W$o^$ng  and  7oo*og  fdochtnoi  a 
I  ^  ^  I0tof0%tod  9a0€Utt*0i  Oft  op-  V 

I  fl$tOllOf* 

i  THE  AUTOMATIC  COIL  WINDER  &  ELECTRICAL  EQUIPMENT  CO..  LTD. 

Windtr  House  •  Douglat  Street  •  London  •  S  W.  I  •  tnglond.  f ■  Colhr'aMl  C^^Tt?*" 


\\  itIe-HiintI  C.liuiii  Viiiplifier 

S  PK  NCKR-  KK  N  N  KDY  1  .AHOR.\TnRII>, 
Inc.,  It*!)  .Massachusetts  .\ve.,  Cam- 
briilge  .31*.  .^Ia.s.s.  .Model  202  I’  chain 
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LEADS 


ROBinson  nvmTion,  ini 

TETERBORO,  NEW  JERSEY 


NIW  nODUCTS 


amplifier  has  a  bandwidth  of  200 
me,  an  imiiedanee  of  200  ohms  and 
a  jfain  of  20  db.  The  regulated 
jHiwer  supply  insures  constant  Kain 
within  ■  1  percent  for  line  voltage 
variations  of  :±:I0  percent.  Using 
a  traveling-wave  circuit  composed 
of  two  stages  of  six  6AK5  tubes, 
the  amplifier  has  a  transmission 
characteristic  of  'Ufidb. 


•MYCALKX  Ifut  S(HKKT  t'oKP..  IK* 
UtK-kefeller  IMaza,  New  York  20, 
N.  V.  .A  line  of  seven-pin  minia¬ 
ture  tube  siK’kets  is  obtainable  on 
Mycalex  410,  developed  for  applica¬ 
tions  requiring  close  dimensi<»nal 
tolerances  not  possible  in  ceramics 
and  at  lower  loss  f.actor  than  mica- 
tilled  phenolics;  and  in  Mycalex 
tlOX,  with  a  loss  factor  of  only 
about  one-fourth  that  of  general 
purpose  bakelite.  StK-kets  are  manu¬ 
factured  to  precise  sptvifications. 


For  the  first  time— a  complete  new  line  of  all-metal  unit  mounts 
incorporating  MET-L-FLEX  (all  steel  resilient  material,  impervious 
to  extremes  of  temperature)  designed  to  meet  the  most  critical 
requirements  for  absorption  of  shock  and  vibration  I 

Robinson  MET-l-FlEX  Unit  Mounts  have  these  outstanding  features: 

1.  Only  unit  mount  to  incorporate  MET-L-FLEX. 

2.  Unifarm  operation  throughout  temperature  ranges 
from  minus  70  to  plus  250  C. 

3.  Mounts  can  be  furnished  for  positive  or  negative 
loading. 

4.  High  damping  effect  and  minimum  drift  motion. 

5.  New  wide  load  tolerance  for  individual  mounts. 

New  engineering  features  incorporated  in  Robinson  MET-L-FLEX 
Unit  Mounts  overcome  the  limitations  of  previous  mounts.  The  three 
basic  Robinson  models  cover  application  ranges  in  pounds  in  the 
following  increments — 2  to  5  Ibs;  5  to  1  2  Ibs;  1  2  to  25  lbs. 

Write  todoy  for  information  and  prices  on  these 
new  and  versatile  MET-L-FLEX  maunts:  Series  6952. 


Robtnson 


TilK  .Astatic  Uorp.,  (’onneaut,  Ohio. 
The  Channel  Chief,  Model  .AT-1 
Hixister  u.ie.s  four  tulie.*!  to  produce 
high  gain  uniformly  over  all  12 
television  channel.s.  The  instrument 
features  dual  tuning  controls  per¬ 
mitting  separate  adjustment  for 
liest  picture  definition  and  be.st 
sound,  and  also  increasing  the 
front-end  selectivity  of  receivers. 
The  unit  also  has  a  variable  gain 


Look  for  us  at  the  I,  R.  1.  Show  —  Booths  268*369 
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Kenvo 


TRANSFORMER  CO.,  Inc. 

840  BARRY  STREET  •  NEW  YORK  59.  N.  Y 


laSSKPPniUN  mNME  TONKERS  ].  new  twk 


Of  particular  interest  to  all  who  need 
j  resistors  with  inherent  low  noise  level 
and  good  stability  in  all  climates 


HIGH  VALUE  RANGE 

TO  fo  10,000,000  MEGOHMS 

Th.i  uiiwtual  ranqc  o*  'olu*  rettstors 
woi  de.clapcd  to  meet  the  n««dt  at  icicn 
title  and  industrial  control,  meosurinf  and 
loborotory  equipment — and  at  tiiqk  .oltoqe 
applications 


Actual  Sue 


SiND  FOR 
BULLETIN  4906 


STANDARD  RANGE 

1000  OHMS  TO  9  MEGOHMS 


U  9i«ct  detotU  ol  boHi 
Sfonderd  ond  High  VoiiM 
rctitfen.  ifKlwdtMg  con 
wtriKtioii,  ch«r«ct*riwttcv 
dtmwwwtpiii,  ttc  Copy  viHi 
^ncc  Lnt  moiled  on  rt 
quest 


U»ed  •■fentively  m  commtrciol  oquip* 
ment  tficiwdmg  rodie,  teleghofie,  fie- 
grogh,  woMOd  pKtyroe,  televitaoii,  etc. 
AUo  in  o  voriefy  of  U  S.  Navy 
cqyipmrnt 


IPO.  €0,  oivnioN 

■OI»T  R  If  lAIT  ffik  ST,  NIW  TOIf  If,  N.  T.~ 

lltXIfll  SMATTS  AND  ACCISSOfKt 
mOIMO  riASTICS  PtOOUCTS-tnOlOtO  MSISTOtS 

/tmmUM  A4AA 


^UfRtlAS  contact 


Fits  Your 

f  Production  To  A  ’’ 

Ktnvon  "tv'— high  quality,  uniform 
transformers,  arc  your  best  bet  for  development, 
production  and  experimental  work.  For  over  20 
years,  the  KENYON  “K”  has  been  a  sign  of  skill¬ 
ful  engineering,  progressive  design  and  sound 
construction. 

Now  —  reduce  inventory  problems,  improve 
deliveries,  maintain  your  quality  —  specify 
KENYON  “T’s,”  the  finest  transformer  line  for 
all  high  quality  equipment  applications. 


CONTACTS 


in  MUSHES 

far  Mgh  currant  NaficHy  mini¬ 
mum  waor  low  contact  drop 
low  oloctricat  note#  coH-lubri- 
cation 

in  CONTACTS 

for  low  rotitttmea  non-woidinp 


GtAPHAllOY  wprlit  whAfo  •Ifiprs  wvg«i*l* 
SpA  cify  GIAPNAllOY  wtlh  cpwAdAwc# 

*A  sppctpl  slhrpr-  twiprpfp€f4  grcpIilH 


ELECTtONICS  — ionoory.  1950 


IIS 


Division  of 


control.  A  wlf-containcd  power  sup¬ 
ply  operates  from  115-volt,  60-cycle 
a-c  [lower  line. 


KI«M-lroiii<-  \i<‘Mfin<ler 


(iK.SKRM.  Kl.fCTRir  (  o.,  Syracu.se. 
N.  Y.  A  new  viewfinder  capable  of 
.5oo-line  definition  is  now  available 
for  television  cameras.  Video  re- 
s[ion.se  18  uniform  to  7  me  within 
[ilus  or  minus  half  a  dli.  As  nor¬ 
mally  used  with  mixed  blankinir, 
there  is  no  obseiwable  tilt  in  a  fiO- 
cycle  sipiare  wave.  Construction 
and  placement  of  the  new  unit 
allows  ease  servicing. 


nils  nroiuieast  Kimtivit 


(  Ot.t.lNS  .\l  t)tO  I’ROIM'l'TS  Co.. 
iNC,.  I’.  O  Hox  368.  Westfield,  N.  .1 
.Mislel  T-20-.\  f-rn  receiver,  designed 


NSffilf 


or 


iNTioi  rr 


AS 


rircfsfoi 


ro 


•  ION 


STAffiAltS 


riCQOCNCT 


cnvsrALS 

•Luty  CLicrmc  company 

UNION  STATION  lULDING 
EMC.  PA 


DIELECTRIC  CONSTANT  oi  liquids  con 
now  b«  quickly  and  occuratnly  mnoi 
urnd  Irom  unity  to  85  with  Ihn  nqulp 
monl  shown.  Tha  moqic  oyo  winks  at 
you  whon  ths  propor  adlusimant  has 
boon  oblalnod  and  Iho  dosirod  iniorma 
tion  IS  road  Irom  tho  dial,  accordinq  to 
Votlow  Sprinqs  tnsfrumont  Co.,  Inc.,  ol 
Yollow  Spriiiqi.  Ohio. 


2  KW 

VACUUM  TUBE 
BOMBARDER 

OR 

INDUCTION 
HEATING  UNIT 


For  Only  $650. 


Mover  before  o  value  like  this  new 
2’KW  bench  model  "Bomborder"  or 
biqh  frequency  induction  heater  ...  for 
Mvinq  time  ond  money  in  surface  hard¬ 
ening,  braiing,  soldering,  annealing  and 
many  other  heat  treoting  operations 

Simple  Easy  to  Operate 
Economical  Standardization  of 
Unit  Mokes  This  New  Low  Price 
Possible 

This  compact  induction  heater  saves 
space,  yet  performs  with  high  efficiency 
Operates  from  220'Volt  line  Complete 
with  foot  switch  and  one  heoting  coil 
made  to  customer's  requirements  Send 
samples  of  work  wanted  We  will  od- 
vise  time  cycle  required  lor  your  par¬ 
ticular  job.  Cost,  complete,  only  S650 
Immediote  delivery  from  stock 

Scientific  Electric  Electronic  Heaters 
ore  mode  in  the  following  range  of 
Power  1  2  J'y  5  7'2  10  I2'..-15  18  25- 
40  60  80  100  250KW 


T  CORRUGATED  QUENCHED  GAP  CO 

107  Monroe  St,  Garfield,  N  J 
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Niw  MODucn 


especially  for  use  in  contract  bus 
reception  has  a  sensitivity  of  5 
microvolts,  an  imaire  ratio  of  better 
than  1,500-to-l,  and  an  i-f  band¬ 
width  of  150  kc.  Ultrasonically 
controlled  relays  that  are  actuated 
by  tones  from  the  broadcast  station 
can  either  raise  the  audio  level  of 
the  receiver  (durinjr  announce¬ 
ments)  or  cut  off  the  audio  section 
entirely  ( for  commercial  announce¬ 
ments  not  |)aid  for  over  the  transit 
svstem). 


Twiii-Slvluf*  (]a^tri<l^e 

Genkrai.  Klectkic  (’o.,  Syracuse. 

N.  Y..  has  announced  Mwlel  RI*X- 

O. 50  twin-stylus  variable  reluctance 
phonojtraph  cartridire.  capable  of 
playinjf  conventional  and  micro- 
jrroove  records.  ChanKinR  from  one 
stylus  to  the  other  is  accomplished 
by  depressinpr  and  tuminjr  a  knob 
on  the  top  of  the  cartridge,  which 
proje<’ts  throujrh  the  tone  arm  of 
the  player.  It  is  not  necessary  to 
disturb  the  cartridge  itself.  The 
cartridtre  shows  a  wide-ran>re  fre¬ 
quency  response  cur\'e  over  the  use¬ 
ful  ranjfe  of  40  to  10.000  cycles. 


(lire II it  IVxIrr 

Gits  .Moldino  Corp..  4Hoo  West 
Huron  St..  Chicairo  44.  III.  The 
Cord  Visual  Circuit  Tester  is  de- 
siirned  for  use  on  all  low-resistance 
circuits  of  .50  ohms  and  under.  Us- 
injf  two  penliifht  battery  cells,  the 
device  resembles  a  pocket  flashliirht. 
.4  test  clamp  is  fastened  to  the  rub¬ 
ber-covered  wire  which  connects 


Here  are  some  of  the  tubular  parts  made  to  the  exacting 
requirements  of  the  Electronics  Industry. 

The  Electronics  Division  of  the  Superior  Tube  Com¬ 
pany  has  grown  along  with  this  expanding  and  vital  Industry,  produc¬ 
ing.  to  precise  standards,  a  great  variety  of  tubular  parts.  The  needs  of 
the  Industry  have  been  met  by  Superior  only  because  long  ago  it  was 
realized  that  ordinary  methods  of  manufacture  were  not  sulhcicnt. 
Chemical  and  metallurgical  engineering  controls,  together  with  a  new, 
and  penetrating  production  system,  form  the  "watch-dog"  team  that 
makes  Superior’s  electronic  parts  outstanding. 

Used  as  anodes  and  grid  cylinders  for  television  and 
cathode  ray  tube  gun  structures,  these  parts  can  be  rolled  at  either  of 
both  ends,  straight  cut  or  angle  cut,  expanded  and  rolled,  or  specially 
shaped  to  meet  all  requirements. 

Turn  to  Superior  for  electronic  tubular  parts— they  give 
satisfaction.  We  will  be  glad  to  send  you  full  information. 


1^  Ui  UAlTMl  QH  '  It  H"  •  I. 

cnT*wMMnisii»  Ml  **uii»rti'<s”i( 

SUPERIOR  TUBE  COMPANY 

2500  Germantown  Avo.,  Norristown,  Po. 


f09fUCnomCMtOOUCn  POt  CX^Otr,  COUTTACT  Ottvit  MAtm  COM^AMY,  HAttfSO#«,N.  AHAtttSOAf  A.4«00 
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NEW  PRODUCTS 


iCOMhAtWd) 


with  the  battery  thruutth  the  screw 
button  at  the  back  end.  At  the 
other  end,  next  to  the  bulb,  is  a  test 
prod  atxiiit  1  in.  lonjf.  In  use  the 
bulb  lijfht.s  up  if  the  circuit  is  jrood. 


INTKRNATIONAL  KKCTIUKR  CORP. 
*>80;)  South  Victoria  .Ave.,  Ixts  Aiikp- 
les  4:{.  Calif.  A  new  line  of  minia¬ 
ture  .selenium  r**ctifiers  ha.s  been 
develo|M‘d  for  half-wave  use  havinK 
a  maximum  peak  inverse  voltage  of 
:58()  volts.  Current  ratings  avail¬ 
able  are  75,  KHI,  150,  200,  250,  300 
and  350  ma. 


Itiirrirr  i  «‘riiiiiiul  ItliM'k 


Him  WAN  Kl.tXTRU  AI,  I*R()Dl'(TS 
CoKP.,  1200  Central  Ave.,  Hillside, 
N.  ,1.  A  new  solderless  molded  ter¬ 
minal  bliK'k  handles  wires  in  sizes 
from  Mi  to  0  A\V(I,  affording  a  com¬ 
pression  t\p»-  connection.  It  is 
a\ailable  in  4,  8  and  12-circuit  sizes. 
Other  tyiM*s  suitable  for  radio  and 
electronic  terminations  are  de- 
scrilu'd  in  a  catalog  sheet. 


l.iiKNir 

The  Hei.ipot  Corp.,  South  Fa.sa- 
dena,  Calif.  A  new  line  of  single¬ 
turn  precision  linear  potentiometers 


THI  HOMI  OR 

ASTATIC  PRODUCTS 
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TELEVISION 


STRIPPED.  AND 
TINNED,  READY 
FOR  ASSEMBLY 


niA  CROMWtU  ROAD 
LONDON  SW7  IMCIAMD 


TRANSRADIO  LTD 


your  ruth  ordv  for 
Srhnrybyoir.  Srttitmmt  m 
Mlsn  hy  chtck  onyouromniont 
Somucfrmrt nmyhrs  »iryloc*l 
fuKimt  uiJJdrmyjtaiiiyuKi 


vtrr  UMt 
CiMrrua 
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*^'9^^333 


SINGLE  UNIT  TWEETERS 


DUAL  TWEETERS 


CROSSOVER  NETWORKS 


10  so  KENSICO  AV..  WHITE  PLAINS  N  T 


NEW  PtODUCTS 


feature  continuous  rotation.  The 
smaller  jxitentiometer.  Model  G,  is 
particularly  adapted  to  tran.smit- 
tinjf  use  anil  aircraft  in.stallation ; 
the  larjfer,  Mialel  F,  is  de.sijrnetl  and 
eiitfineered  for  various  type.s  of 
computer  system.s.  Nominal  re.sist- 
ance  values  of  Ixith  models  are 
normally  held  within  •  5  iH*r<ent 
hut  can  la-  maintained  at  tolerances 
as  low  as  •  1.0  percent  if  required. 
I’ower  dissii>ution  rating  of  each  is 
determineti  at  a  maximum  continu¬ 
ous  opi-ratintf  temperature  of  HO  (', 
which  rejiresents  an  internal 
tem[a-rature  ri.se  of  40  C  al»ove  an 
amhient  of  40  ('. 


WIDEST  SELECTION  •  BEST 
VALUE  •  HIGHEST  QUALITY 


MODUS  440t.  4404-40C 
CTCll  TWIiTfRS  Ixo*- 

fof  awOGt) 

r*pfodwcTi(*n  fPDw' 


Cobro  ihoOPd  Kopa 

r«|ylt|  >n  av-d*  Of*gl« 

di|H  bwtiOA. 

iponi*  600  le  15.000 
Med«'  4408  »>aAdi«t  6  »o*ti 
«Ad  4409  25  moftt 


MOOIl  4407  AOA^TII 
MOUNTS  4401  TWICTIA 
IN  ANT  17"  CONI  UNIT 


MODii  4401^3000  CTCll 
TWCITIK;  Am  •(OAomifOl  6 


MOOfl  4405  HIGH  AASS 
IllTIA  Am  •«•<*.«•  end 


Writ*  for  illuitrafed  Catalog  Today 
Address  Inquiries  to  Department  E 


#Nl<CJ  li 


INIHSTKI.VI  l»KVtL».  iM..  Kdjre- 
water,  N.  J.  The  .Mini-.\mp  indi¬ 
cates  load  current  of  motors  and 
other  a-c  o|H-rated  electrical  devices. 
It  is  less  than  2  •  2  -  1  inch  thick 


^  g  1 

190 
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.'PKRRY  PRoltlTTS,  iNC.,  Danbiir.v, 
Conn.  The  new  typ)e  I’K  ultra.sonie 
Kerteetoseop<‘  can  be  usecl  for  metal.-^ 
aiiii  many  other  materials  in  quality 
control.  The  device  employs  the  re¬ 
flection  of  ultrasonic  waves  to  indi¬ 
cate  on  a  cathiwle-ray  oscillo.scofw 
the  pre.sence  of  Haws  or  crack.s  in 


Fr^cUion  Bobbins  aro  hoot  trootod  lor  qrootor  stronqth  oad  lost  woiqbt 
--hooo  twaqod  tubo  ond*--ond  oatiro  Bobbin  improqnatod  for  bottor 
oloctrical  cbaractoristics.  tmproqnot'.on  also  pormits  ottachmont  of 
formlnal  luqs  lo  llonqos  in  aqroomont  with  Undorwritors*  roqulromonlt. 
Frocisioa  Bobbins  mako  a  liqhlor,  ttronqor  coU -<11  a  dofiaito  ocooonif 
and  or#  ooa«lablo  In  any  shapo.  any  siso.  round,  squaro,  roctoaqulor; 
la  dioloctrtc  Kralt.  rish  Fopor.  Collulooo  Acoloto  or  combiaotions. 

Wkin  fOk  SAMPLi  TODAY 


2041  W.  CliQrUtton  Sf. 

Flonf  No.  2«  7f  Chapot  Sf..  Hartford.  CofM. 


Chicago  47,  III. 


Frocision  qirot  you  built-in  lasulotloo  ~  otilor  dirocf  advanta^^a: 
•Ironqn  maqnvtie  cIom.  windinqa.  mor*  lOon  tor  larg*.  qauq*. 

or  mor*  wtr*  ol  the  tarn*  oauq*  on  tho  Baino  liio  coll  bono. 
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SOUUI 

lECtAIKUUUl 


YOU 

DON'T 

NEED 

INSULATION 
STRIPS  .  .  .  . 


with  an  opening  in  the  center 
through  which  i.s  pas.sed  the  line 
carryinjf  the  current.  Depending 
upon  the  number  of  turns  throuKh 
the  center,  a  neon  indicator  lamp 
Iflows  at  minimum  amfierajre  flow. 
Accuracy  is  he'd  within  5  percent. 
The  neon  indicator  is  iruaranteed 
for  a  .service  life  of  at  least  2.».00() 
hours. 


r«‘.li‘  Siftnul 

St’PKKIOR  iNSTKl’MKNTS  (’()..  227 
Fulton  St.,  New  York,  N.  Y.  .Model 
TV-30  television  signal  jrpttprafo*' 
enables  alitrnment  of  television  i-f 
and  front  ends  without  the  u.se  of 
oscillosc'ope.  Four  frequency  ranges 
are  IK  to  32  me,  35  to  0.5  me,  54  to 
OK  me.  and  150  to  2.50.  without 
switehintr.  Audio  miKlulatinK  fre¬ 
quency  is  too  cycles  (sine  wavel. 


NOTHELFER 

Custom  Built 

TRANSFORMERS 


WHEN  ITS  A 


Performance 

'  0«r  25  yrort'  ci 
pcrxnc*  in  the  man 
ufocturc  cl  tpeciob 
ot  cott  that  com- 
pores  lovorably  with 
tfondord  types  luilt 
m  quality  pro>ed  by 
ytors  ol  octual  use 


from  lOVA  to  300 
KVA  Dry  Type  only 
Both  Open  and  En- 
cosed  1,  2,  and  3 
Phase  15  to  400  cycle* 


Send  lor  NEW 
8  poqe  BULLETIN 


NOTHELFER 

WINDING  LABORATORIES 

9  ALBEMARLE  AVE.,  TRENTON  3.  N.  J. 


Precision  Bobbin 


C  1/ 1  SPENCER  •  KENNEDY  LABORATORIES,  INC. 

186  MASSACHUSETTS  AVE.,  CAMBRIDGE  39,  MASS. 


Niw  pioDucrs 


castiiiK'*.  and  forK- 

inif!'.  A  complete  description  and 
method  of  use  are  Kiven  in  hulletin 
50  105. 


**Another  SKL  first*' 

The  Model  212  TV  Amplifier  he$  been  tpecificjlly 
detiqned  to  cover  the  television  band  of  40  to 
240  MC.  With  Its  lo«v  impedance  this  amplifier 
can  be  easily  installed  in  any  eilstinq  TV  system. 
Because  of  Its  stability  and  reliability  —  a  tube 
failure  means  only  a  slight  loss  of  gain  —  the 
Model  212  can  be  safely  left  unattended  for  long 
periods  of  time.  Its  low  noise  level,  wide  band¬ 
width  and  high  output  make  the  Model  212  TV 
amplifiers  ideal  for  distribution  systems  in  hotels, 
apartment  houses,  salesrooms  and  TV  manufac¬ 
turing  plants. 


SPECIFICATIONS 

•  BANDWIDTH 

40  to  240  MC 

•  IMPEDANCE 

Any  slondard  un- 
balinced  imptdance 

•  GAIN  II DB 

•  DUTPUT  VDLTAGE 

4  Volts  RMS  Mil 

•  NOISE  FIGURE  .  .  .  (db 

•  RESPONSE 

t  2  db  o«of  bandwidth 

•  All  aluminum  chassis  — 

standard  connoctors 


Miiiiatiiro*  Ki'lay 

.AMKRII  AN  KKI.AY  &  t'ONTKOLS,  iNC., 
4926  West  F'lournoy  St.,  Chicago 
44,  III.  TyiH?  TKI.  miniature,  tele- 
phont*-ty|)e  relay  is  available  in  con¬ 
tact  combinations  up  to  four-pole 
double  throw  in  either  .silver  or 
palladium  contacts.  Contacts  are 
rated  at  1  amjiere  at  115  volts  a-c 
or  1  ampere  at  32  volts  d-c  nonin- 
ductive.  The  relay  is  H!  in.  long, 
y  in.  wide,  and  height  varies  in 
accordance  with  contact  combina¬ 
tions,  normally  IC  in.  .-V  four-page 
illustrated  bulletin  is  available. 


A  Ym  alf.  POWER  I  Thwtw 
Claroolat  power  rwotolors  are 
built  to  handle  real  power — 
from  ilret  to  latl— year  alter 
year  ...  lot  outetanding  eerv- 
Ice.  Special  cold  eettlnq  Inor- 
qanic  cement  coatlnq  won't 
crack,  peel,  blltler  or  Hake. 
Handles  heat  ebock  ol  Ire- 
quent  on  oil  operation  without 
lllnchlnq. 

Standard  S  to  200  wat| 
ratlnqi.  Fined  or  odiuetable. 
Wide  eelection  ol  reeislance 
valuec.  Aleo  with  tayie.  all 
typee  ol  terminal!  and  mount- 
Inqe.  on  ipeclal  order.  Better 
—  yet  co»l  no  more. 

A  Wi4lc  for  engineer¬ 
ing  ■uUeMn  113.  Try  a 
OreenoKm !  Lei  us  quote. 


KjoMa 


Da^wndabl 


Very  Lew  frequencies  covered  by  the 


STODDART  NM-lUA 

RADIO  INTERFERENCE  AND  FIELD  INTENSITY  METER 


MIASURCS  rodiotvd  ond  certdwcted 
iifnolt.  m<i«#din9  pwU*  or  rondom 
inforforonco. 


wnboloncrd 


#  READS  d<roctly  in  mtcrevolti  ond  db 

•  A.C  POWER  SUPPLY  REQUIREMENTS 
IfiS  lo  US  voitt  or  310  to  3S0 
voitt  A  C  Single  phote  toor^t  moy 
bo  ANY  FREQUENCY  RETWEEN  SO 
CPS  AND  1600  CPS  No  «Kock  Fieiord 


RANGE-^M  kc  to  3S0  k< 


SENSITIVITY  —  Eiold  ttrongth  w»mg 
rod  onfonnot  on#  microvolt-por'rvioter 
to  3  voltt*por>motor.  Fiold  ttrongth 
tftmg  thioldod  loop  ontonnot  10 
rfiicrovoltt-por-motor  to  100  voitt>por> 
motor.  At  o  toro^tormmol  voltmotor, 


•  GRAPHIC  RECORDER  mdwdol 

vortcrtilo  complomoni  ot  o<ce 
Wfito  tor  complete  techmcol  data 

^  STODDART  AIRCRAFT  RADIO  CO. 

Mom  oFf'CO  ond  plont  1  346  Connecticwt 

6644  Santa  Mon.ca  INd  Cnne.cl  Moto.i  lldf  c,„l»  6ld 

Hollr»oad  36,  Calif  Omo.l  1  M.th.qan  We«h.n,.en  6  0 

fhon»  Hillt.d*  »394  9hone  T.in.t,  1-9360  FS«n»  Mudjon  7: 


kahli  custom 

ckiM.  to  »ok.  Ilf* 

you  ttqm'* — I'®'"  ^ 

er*  to  tiBr  sub  mi«dilur»-»ro' 

loborolory  typ*»  »»  »'•»“  ' 

|,„h  »p«*«l  pfodfKifOff  Kok 
put*  .dch  unit  Ibfouqh  *«lfO«i 
l„.  triol  rud*  i«  Of' 

0,»u.*  troubi*  »r*«  op.rotM)n 
your* 

<tt40S  CatiHida  «•»  1“^ 

*  iailn*  Mat6<»4  - 

16ti**<l»l«  »«'""9iH'»»’’‘ 

.nek  tuk..,  11 

Adapt*..  ♦«  tk««  »•« 
iraatty  i*l*»tkoi«9«'k'4 


I  tad 

catofoa 


Canudlalia"' 
Sand  fa.  o«'  i 


1309  SdvwiHi  Hdftt 


TX-19  A  stpotlte-insulated  flexible 
coupling  for  ’a"  shofts.  conservo- 
tivelv  rated  ot  5000  volts  peok  Dio 
I  Ig”,  length  1"  Length  and  flash 
iver  voltoge  can  lie  increased  bv  turn 
ing  collars  cutboord  $1.25  itel 

TX-23  A  deluxe  insulated,  flexible 
coupling  designed  for  coupling  ’a” 
hofts  Will  hondle  o  moximum  rodio 
mis  oliqnmcnt  of  1/16”  also  a  two 
degree  onqulor  misalignment 

$1.35  net 

TX-24  Same  as  TX  23  but  shaft  size 

5/32"  $1,35  net 

TX-25  Same  a‘  TX  23  but  non  insu 
loted  $1.35  net 

XS  9  F  ei‘H  through  in^ulotor  Hol«* 
tie  13/64"  Insulators  ore  adjust 
oMr  Tof  different  parfttion  thicknesses 
n  -,ilver  plated  tcrmmol  stud  Cer 
orn«c  insulators  are  of  high  grade  rno 
teriol  designed  for  high  frcqoencv 
e<|uipmenf  ,  ,  $.30  net 


w 


ELECTtONICS  — /onuofy,  F950 


STRIPPED 
CLEAN  IN 


iCOMtiiiMd) 


DETECT  RF  TROUBLE  and  its  CAUSES 


is  10,0(X)  to  1  by  means  of  a  ladder 
attenuator  with  vernier  control. 
Sensitivity  is  10,000  /iv  for  full 
.s<'ale  dertection  of  meter  or  200  /iv 
jH-r  divi.sion.  Frequency  ranKe 
covers  approximately  100  me. 


V(»ltugt‘  Stabilizers 

Kaythkon  MfXJ.  Co.,  Waltham,  54, 
Mass.  The  new  multiple-unit  type 
voltajfe  stabilizers  were  designed 
for  capacities  in  excess  of  2  kva. 
Multiple  .sections  of  500  or  025-watt 
capacity  are  built  up  on  rails  and 
connected  in  parallel  with  input  and 
output  conne<tion.s  bxated  in  a 
.separate  junction  box.  Capacitie.s 
can  l)e  built  up  to  10,000  watts.  The 
stabilizers  deliver  controlled  output 
voltajre  to  •  i  isTcent  over  their 
full  rating. 


MM  560  SERIES 


HricincATioMt 

f  lo  <•  IMO  MCt 

r*«narl«o  flAiiAartf  Manartw* 

•r*  typm  H  tm  Ub  U 

!•  Nb  •  U  RG  •  U  «aM« 

TN«  lavtryaiaat  it  aa 

■r<(N  UHF  ctAMwIar*  ta  arratl 

UP  •ttAc4i»4  f  RG  •  U  anA  RU  •  U 

eabla 

A4a»t*r«  ar*  a*ait*aie  tar  aitarMiai  ta 
ia«h  II  I  aAai  eaaiial  liaa 
Pawar  RaagM 

MaAal  WM  1*1  •  ta  4  «att« 

MM  MO  •  ta  I?  aatt* 

MM  1*1  a  ta  441  wart* 

MM  1*2  0  ta  12*  waltr 

MM  Ml  0  ta  400  watt* 

MM  M4  •  ta  l?0O  wait* 

Aeaararv  Pta*  ar  ailaw*  !*•  af  tatl  ac4l* 

tar  R4  *awar 

Plai  ar  aitaa*  I0*»  far  V  A  W  R 
Raftartlaa  ('.aaftlrlaat  Cat*  t*an  OAI. 


THil  Rev  MicroMotcH  provides  direct 
reading  of  incident  power,  reflected 
power,  net  power  to  load,  and  VSWR 
of  lood without  reversing  coupler 
You  con  detect  trouble  wherever  it 
moy  be  in  the  tronsmitter,  tronsmis 
Sion  line  or  ontenno  system  $97  00 
complete 


Kudiourlive  t'.ounl«‘r  Tubes 

WooDCoitNi™  Laboratory,  Box 
7fi,  Route  1,  Chesterton,  Ind.  Mica 
end  window  counters  are  now  avail¬ 
able  having  a  lA-in.  window,  2  to 
5  milligrams  per  .square  centimeter 
sealed  to  a  stainless  steel  cath(Kle 
by  means  of  fused  Rlass.  The  seal 
is  unaffected  by  heat  or  fillintr 
vapors  and  remains  ti(?ht  since 
there  are  no  Kasket.s  or  resins.  The 
counter  tul)es  have  loriR  flat  pla¬ 
teaus,  low  backgrounds  and  lonR 
life. 


M.  C.  lONES  aECTRONICS  CO. 

BRISTOL,  CONNfCTICUT 


FORMEX  •  ENAMEL 


FORMVAR 


Lit  4*  rat  II  re 


Facsimile  .Vccessories.  Alfax 
Paper  and  Kntrineerinjr  Co.,  4t)  / 
Riverside  .-Xve.,  Brockton,  .Mass. 
I’se  of  facsimile  techniipjes  is 
practically  unlimited  in  the  fields 
•if  siirnal  reconiiiiR,  data  memory, 
monitorinir.  analysis  studies  and 
telemeterinK  Sujtirestions  alontf 
these  lines  and  lists  of  materials 
necessary  for  facsimile  recordintf 
are  presented  in  two  new  bro¬ 
chures. 


Kon-cerroti**,  neii-creepiRq  —  laavat  tirir*  rtody  for 
Na<ni  in  Mto  by  loadioq  maoiifacforors  of  olocfricol 
Wrifo  for  mtt  SAMPLE  for  foifiny. 


Industrial  Klectronic  CoatinRs. 
.Micrixircuits  Co.,  New  Buffalo, 
.Michiiran.  The  manufacturers  of 
micropaint,  maKnepaste,  and  maR- 
nepaint  will  jjladly  send  copies  of 
a  new  publication  that  ctivers  pos- 


FIDELITY  CHEMICAL  PRODUCTS  CORP 
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NIW  riOOUCTS 
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inidirec- 


>f,  •hock- 


acoustic 


^ring  feed- 
>ntribute8 
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tends  ths 


remar 


insTniPsion. 


HMOW  TH£ 
TRUe  FACTS 
OF  OPFRATtON 
AT  HIGH 
FRCOOCHCFwM 
CW-AFA-FIA-TV 
TRAHSmmCRS 


TERMALINE 

COAXIAL  LOAD 
RESISTORS 

Frequency  Range.  .7emM-c)io4000mc 

!*o»er  Range . Itj  2000  Watt« 

ImpeOanic  . 41.5()MMs 


MODEL  SI 

l*f»wer  Kiting .  .  SO  W 

V  K . thin  I.DUi  4OO0fiic 

MODEL  Sit 

l*ouer  Kiting  .  SO  Vl' 

V  >  I  thin  1.1  S  (<>  4000 me 

MODEL  ai 

lNiw»*r  Kiting . SOO  VC’ 

V  ^  \X  K . I.c^s  thin  1 .2  to  2''00fnc 

MODEL  sac 

COol«dl 

Po»er  Kiting .  2000  Vi' 

V.>.VC  K . i.est  than  1.2  to  2  "*00  me 


BIRD 

ELECTRONIC 

CORPORATION 

1800  E.  3I»  ST..  CLEVELANO  14,  OHIO 

•  IS*  W*«t  by; 

NEIIY  INTiSPSISES 
7423  BIvS.,  H»Nyw««e  44,  C«llf. 

lor  Coooal 


sibilitifs  and  applicatiun.^  t>f  i-on- 
diicting.  resistance  and  magnetic 
paints.  Tho.se  working  with  printed 
circuits  should  not  fail  to  obtain  a 


\’-T  Vollohmmeter.  Simpson  Klec- 
tric  Co.,  \V.  Kinzie  St..  Chi¬ 

cago  44,  III.  The  new  rntnlel  SO.’t 
\acuum-tube  \oltohmmeter  can  be 
used  as  an  electronic  d-c  voltmeter, 
and  ohmmeter,  an  a-c  voltmeter, 
and  a-f  voltmeter,  and  r-f  volt¬ 
meter,  an  output  meter  and  an  f-m 
indicator.  Read  all  atniut  it  in  the 
single  catalog  sheet. 

INiwer  Cable?!,  (leneral  Klectric 
('o..  Bridgeport  2,  Conn.  The  projM'r 
selectiim  of  |M)wer  cables  is  just  as 
important  to  the  electronics  engi- 
n«“er  as  the  decision  whether  or  not 
to  use  I.itzendraht.  Save  yourself 
some  trouble  by  asking  for  Publica¬ 
tion  No.  ly  26y. 

Selenium  Stacks.  Federal  Tele¬ 
phone  and  Radio  Corp.,  yOO  Passaic 
.Ave..  Fast  Newark,  N.  J.  A  single 
catalog  sh!‘et  goes  a  long  way 
towarils  clearing  up  confusion  as  to 
which  selenium  rectifier  stack  to 
use  for  which  application.  Dimen- 
-.ions,  tyjie  numbers,  voltages  and 
currents  are  all  given  in  Form 
F-40<i.A, 

W  ide-liand  .Amplifiers.  Spenc!‘r- 
Kenneily  Laboratories,  Inc.,  ISb 
■Mas.sachusetts  Ave.,  Cambridge  .‘Pd, 
■Mass.  Several  bulletins  are  now 
available  for  those  seeking  informa¬ 
tion  on  amidifiers  with  bandwidths 
approximating  2<MI  me.  Describeil 
are  tyis-  2(l<lA  wide  band  chain 
amplifier,  m<Klel  104  regulated 
power  supply,  tyi>e  202  wiile  baml 
chain  amplifier  ulual  stage)  and 
the  model  202P  wide-baml  chain 
.implifier, 

UailioHclive  Publication.  Tracer- 
lab.  Pto  High  St.  Boston  10,  .Mass. 
The  Tracerlog,  mentioned  b«-fore  in 
these  i-olumns.  should  not  be  ov(>r- 
looked  by  those  interestt-d  in  an 
dealing  with  nui-lear  materials  and 
techniijues.  Current  issue  as  of 
this  writing  runs  to  12  pages  and 
dc'cribes  survey  meters,  tells  meth- 
;  ods  I  f  pieparing  beta  and  gamma 
.  samples  for  radioa.-say  and  li-'ts,  on 


you  caik  V.J 
do  it  betteP 

with  the 
revolutionary 

AUEC 

21B  ^ 

MINIAW 

MICROPWE 


It  schievss  uriif|| 
sponss . . .  prot^ 
tons!  fidelity..  |ti 
tioiisl...it  is  bliia 
proof . . .  tberajll 
build-up  . . . 
gain  before 


positional 
fidelity  igt4 


f  161  Siith  Avmio« 
N«w  York  IS,  N  Y. 

1161  North  Vajn*  St. 
Hollywood  CaI. 
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MEASUREMENTS 
CORPORATION 
Model  59 


400 


MEGACYCLE 

METER 

I'O  «  muiti  putpot*  in«frumrr>t  con* 

ng  of  a  grid  d«p  oicillotor  connected  to  it% 
**r  tupply  by  a  cord 

Cb«<l>  >!»•••  app4i(  j#ror»t: 
for  d«l««f*iintng  fb«  r«%on«nl  fr««|w«n<y  of 
(wn»d  «Mcw*f%  onf^rtnot .  trontmiftcion 
lir««»,  by  p«»»  cond«n%*rt.  <Koli«»,  c«iU 
for  fn««»wrlnf  copocitonc*.  inductonc*. 

O  myfymt  tndw<9«nc« 

pc«l*mm«fy  traching  and  •lignm«nt 
•f  r*c«ivorft 

At  an  awailrary  tignal  gartarotar  modu' 
la*«d  ar  wnmadwiatad 


Far  locating  paratittc  circvitt  and  tpwnawt 
ratanancat 

At  a  law  tantitivity  *•<•!«•#  far  tignal 
traciicg 

lUtVISION  ,  v’n.i. 

INTdirCRlNCi  •  r’KaK  /’v 

>M'Mo*or  I'miI  •  V4 

Iht  Model  59  «ill  <■  ;  >i..n 

tnebie  you  to  m  ke  miquincy 

eflcient  tfips  jrd  *  ,, 

Nt«s  lor  the  el  m  ""oomAtKON 

injtion  ol  moji  TV  .  a  . .. 

initrltrtnct  . . 

•.k  ••  le.*  'o*"  »“»■«» 

OMt  Uh<  »IYI  II  I.,  ...It.  6 


I  MEASUREMENTS  CORPORATIONI 

•OONTOM  A  NIWJfRSiY 


Meparutt!  irhr-etj*,  th*-  variousTracer-  ' 
lab  products  and  servicc.s  that  make  ' 
this  {lartiriilar  orKHiiization  unii(ue. 

Metal  Detector,  Allis-('halniers, 
•Milwaukee,  Wisconsin.  A  well- 
illu.strated  20-pajfe  bulletin  just  re¬ 
housed  de.srriljes  the  o|M‘ration  and 
practical  u.se  of  this  electronic  sen¬ 
try  for  manufacturers  of  jffx>ds 
ranyririK  from  jila-stics  to  ceramic.s. 

Voltage  Measurements  at  if-F. 
Superintendent  of  Documents, 
V.  S.  (iovernment  I’rintinjr  Office, 
WashinKton  25,  1).  C.  National 
Bureau  of  Standards  t'ircular  ISl 
is  an  up-to-ilat*‘  presentation  (»f 
the  fundamental  principles  and 
techni(ju»-s  used  in  hitrh-fre(|ucncy 
vollaKe  measurements.  .Myron 
Stdby  is  the  author.  Price  is  2lir 
(do  not  send  stamps,  foreijrii  or 
defaced  coins  to  the  Superinten¬ 
dent  of  Documents ). 

House  OrKan.  .Vmeru  an  Phenolic 
I’orp.,  IH.*?!!  South  5lth  A\»'..  Chi- 
cajfo  .■)(»,  HI.  Amphenol  Knuineer- 
iiiK  .N’ews  may  be  of  jrreat  use  both 
to  the  engineer  and  the  en>fineer- 
iiikT  executive.  Hr-sirles  frankly 
pluKtrin)r  the  newer  cornpanj  iirod- 
ucts,  each  issue  yfein'rally  contains 
an  application  story  and  lists  typi¬ 
cal  uses  and  production  tech- 


KecianKular  Video.  .Americafi 
.'structural  Products  Co.,  Tidedo  1, 
Ohio.  Tutie  and  television  set 
manufacturers  had  tietter  write 
for  the  two-color  lirochure  di¬ 
rected  towards  them  tiy  a  sub- 
sidiarv  of  Owens-Illinois  .Man.v 
of  the  dimensional  and  applica¬ 
tions  details  are  yriven  r*dative  to 
rectanvrular  television  tulie  bulbs. 

F.lecironic  Control  Hook.  Photo¬ 
switch  Inc.,  77  Itroadway.  Cam- 
bridiri'  12,  .Mass.  Cuttiny'  Produc¬ 
tion  t'osts  with  Klectronii-  Con- 
trids  is  th»‘  title  of  a  ()."»-payre  book 
that  contains  l.‘>  case  studies  d**- 
scribinjr  actual  cost-saving'  pro¬ 
duction  teihniiiues. 

Precision  Ceramic  Forms.  Steatite 
\  Porcelain  Products  l.td.,  Stour- 
|)ort-on  Severn.  Worcestershire, 
CiiKland.  Leaflet  40  ilescribes  the 
facilities  now  existiiiK  for  the  pro- 


K  GREATER  MECHANICAL  STRENGTH 
B  NsBrirmt  No  CrKkinf  No  Distortiofl' 
S  SoMof  JoHit  Stioflfor  Than  Tubinf  ItsoN' 


This  IS  the  type  of  copper  tubm^  loint 
which  hes  proved  most  successful  m 
other  eppliCdtions  for  many  years' 

There  is  less  distortion,  better  all- 
around  contact  a  lOint  that  is  stronger 
than  the  tubing  itself 

JOHNSON  hard  temper  70  ohm, 
and  5t  5  ohm,  flange  type  line  is  sup¬ 
plied  <n  20  foot  lengths  Special  hioh 
conductivity  copper  is  used  m  both 
outer  and  inner  conductors  and  'igid 
tolerances  are  maintained  to  insure  pre¬ 
cision  mechanical  assembly  lo^  loss 
and  low  vtanding  wave  ratio 

The  70  ohm  line  is  intended  primarily 
for  AM  and  has  grade  L  4  or  better 
steatite  beads  The  51  S  ohm  line  was 
designed  primarily  for  high  frequencies, 
has  grade  L-5  or  better  steatite  and 
meets  RMA  standards  for  fM  line 
Both  are  fitted  with  flange  couplings  at 
the  factory,  which  greatly  simpl-fies 
field  installation 

In  addition,  JOHNSON  manufac¬ 
tures  a  complete  line  of  elbows  fittings, 
gas  equipment  and  hardware  for  the 
above  as  well  as  semi  fleiible,  soft 
temper  line  in  continuous  lengths  up  to 
1700  feet  m  5  16',  3  8'  and  7  8 
No  eipansion  joints  nor  elbows  are 
needed  for  the  latter  because  of  >ts 
flevibtlity 

The  S  16'  line  is  especially  recom¬ 
mended  for  phase  sampling  and  other 
tow  power  applications 

Whatever  your  co-ax  requirements 
may  be  JOHNSON  the  oldest 
manufacturer  of  concentric  line  *n  the 
field  can  meet  them  to  your  utmost 
satisfaction 


JOHNSON 


1.  A.  JOHNSON  CO.,  WASiCA,  MINN. 
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ALLEN  B  DuMONT  LABORATORIES.  INC 


CAMERA  AND  INSTRUMENT  CORPORATION 


SPECIALTY 
DRY  BATTERIES 

Custom  Built  To  . 
Exacting  Industrial 
and  Electronic 


SPECIALTY  BATTERY  COMPANY 

A  ffoy-0>V«<  Swbttduirfr 


MUdS  OF  STUTiTF.  TtTANATFS.  ZUCOM  POiaiAm  AlUMifU.  UOHT  DUTY  MFIACTOIKV  (HFMKAL  SfOmwAK 


PRICES 

REDUCED 


DIFFERENTIAL 

COMPUTING 

POTENTIOMETER 


NOW— odd  or  iwbtroct  two  variobloi  in  ono  inttrwmonf  -  with  ot»o 
voltog#  »owrc«*  Thi%  compocT  wnit  doot  work  of  two  potontiom«tor« 
sovoi  cOAt  by  tliminoting  ono  ho«  high  inhorcnt  occurocy  of  O  Moglo 
potontioMotor 

When  on#  voriobl#  rotot#»  »hoft  ond  oth#r  rotat#t  body  of  thi% 
Typ#  748  Pot#ntiom«t#r,  n#f  voltog#  turn  or  diff#r#nc#  il  brooghi  owl 
through  coin  tiU#r  precision  slip  ring»  in  cover  plot#,  shown  obov# 
lin#ority  of  0  10%  is  gworant##d  and  th#  high  resolution,  long  life, 
low  noise  level,  ond  low  torque  found  <n  oil  Foirchild  Precision  lirseor 
Potentiometers  con  be  depended  upon  os  olwoys 

Suggested  oppl<cotions  for  this  new  precision  instrument  include  use 
in  servomechontsms  for  computing  or  power  amplification,  direct  reploce 
nsent  of  7  single  potentiometers  when  one  is  being  used  for  compensation 
or  correction  purposes,  etc  For  detoils,  oddreu  Dept  N,  88  08  VonWyeW 
boulevord,  Jomoico  V  N  Y 


Du  Mont  Typo  248-A 
Was  $1870. Now  $1370 


Du  Mont  Type  279 
Was  $1300. Now  $1150 


INSTRUMENT  DIVISION 

CLIFTON,  N  J 


REDUCE  ASSEMBLY 


l&ttory  thaf* 
odd  lizod  or  ommiol  capo* 
cNy  or  fading  pewor?  Speckihy 
Botfory  Company  makot  special 
batteries  for  every  conceivable 
purpose.  Send  us  your  specifica¬ 
tions.  We  con  fill  your  needs 
from  our  stock  or  manufacture  a 
battery  to  your  specificotions. 

Write  For  Catalog 

Gives  complete  deuriptlons  of  Kord* 
lo*^et  irsdostriol.  loborotory,  rodio  orsd 
ignition  bofteries 


THAT  WITHSTAND  HIGH  SOLDERING 
TEMPERATURES 

ARE  IMMUNE  TO  ROUGH  SHOP 
HANDLING 

HAVE  TINNED  SHOULDER  FOR  RAPID 
ASSEMBLY 

FOR  200*C  SERVICE  ON  SPECIAL 
ORDER 


A  Cinrsed  surfsiC,  prrmjrsrnily  htmdrd  to  the  gljtcd 
body  of  ihrsr  urminsls  permits  rspid  soldering  to  eny 
metal  enclosure.  Fscrptionil  strength  ol  the  steaiice 
body  practically  riiminafes  assembly  rcfe^^ts  that  fre¬ 
quently  result  when  cKher  i>pes  of  terminals  are  sub¬ 
let  ted  to  soldering  temperatures  or  rough  handling, 
leads  are  brought  our  through  an  asial  hole  in  the 
ernter  of  the  hushing  and  terminated  on  the  tinned  lug. 
A  drop  of  solder  on  the  hole  effec  ts  a  <  omplete  hcrmctK 
seal.  For  complete  information  concerning  tinned 
steatite  terminals,  call  or  write  today. 


ClfiAMICS  iRd  STEATITE  CORP. 


OPFICRS  ana  PIANT;  CROW  S  Mill  ROAD.  KfASBfT.  N.J. 
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duction  of  low-los.s  ceramic  forms 
in  which  the  windinK  frrooves  are 
held  to  close  tolerances. 


InsulatinK  Tape.  Bi.shop  G.  P. 
Co.,  420  East  25th  St.,  New  York 
10,  N.  Y.  Bi-.seal  is  a  self-bondini? 
electrical  insulating  tap<“  with  high 
dielectric  strength.  A  four-page 
bulletin  has  t)een  prepared  to  give 
engineering  data  in  detail. 


*  Order  these  Gracoil  TV  Trans¬ 
former*  and  get  identical  physi¬ 
cal  and  electrical  duplicates  of 
original  units  used  in  all  popular 
receivers.  Used  and  endorsed 
by  leading  TV  set  manufacturers. 
Dependable.  Trouble-free.  We 
invite  your  inquiry.  Write. 


Half-Octave  Filter.  Gertsch  Prod¬ 
ucts,  Inc.,  11840  Mi.Hsissippi  Ave., 
Los  Angeles  25  California.  The 
applied  Acoustic.s  model  SA-2  one 
half  octave  filter  comprises  sepa¬ 
rate  high  and  low-pass  filters  each 
having  seventeen  different  cutoff 
frequencies  ranging  from  57.5  to 
1.5,  .5(Mt  cycles  on  one-half  octave 
steps.  Selection  of  each  cutoff 
frequency  is  made  by  pushbuttons. 
Get  the  single-page  catalog  sheet 
for  complete  details. 


V«rt«ol  oad  horUantoi  tlo«h> 
O«c<itoto«  Abov«  CKOAtr* 
(nownt'ftf 


oa4  Mofn«t>( 


Fitter  CKok« 


Vvrttcot  0«A«<t>o«  Owtpwt 
TioAtfor<»«f 


THE  GRAMER  COMPANY 


.Mica  Capacitors.  Arco  El«*ctronics, 
Inc..  155  Liberty  St..  New  York, 
N.  Y.,  has  just  published  the  l'.>4t>  ■ 
.50  catalog  of  El-.Menco  capacitors. 
While  they  are  predominantly  mica 
types,  some  tubular  paper  and 
ceramic  trimmer  types  are  also 
included. 


Electrical  Coils  and  Transformers 

AtKI  BOAO  CHICAOO  3*,  III.,  U.S.A. 

■STAAllSMiO  IN  1«SS 


Pressurized  Capacitors.  K.  F. 
Johnson  Co.,  Waseca,  Minnesota. 
Fixed,  fixed  variable  and  variable 
pressurized  capacitors  are  now 
available  in  many  types  and  sizes 
at  somewhat  lower  costs.  Send  for 
data  sheet  for  the  complete  <iope. 


WINOI"® 


Prwision  Potentiometers.  Tech¬ 
nology  Instrument  Cori)..  1058 
.Main  St..  Waltham  54,  Mass.  Six 
pages  are  retpiired  to  tell  the  story 
on  type  KV2  high  precision  poten¬ 
tiometers.  Special  problems  are 
welcomed  for  analysis  and  quota¬ 
tion. 


insid*  PcrimatArs  from  .592’ to  19' 

tX’ith  specialised  experience  and  auiomaiic 
equipment,  PAKA.MOl’NT  produces  a 
wide  range  of  spiral  wound  paper  tubes 
to  meet  every  need  .  .  .  from  '  /  to  SO'  long, 
from  .S92"to  19' inside  perimeter,  includ¬ 
ing  many  odd  sizes  of  square  and  rectan¬ 
gular  tubes.  I  'sed  hv  leading  manulacturcrs. 
Ht-Hir/rcIric,  Hi-Slrtnglh  Kraft,  fish 
I’aper,  Red  Rope,  or  any  combination, 
wound  on  automatic  machines,  l  olerances 
plus  or  minus  1)0^'  .Made  to  your  specifi¬ 
cations  or  engineered  for  5't)l'. 


Industrial  Control  Utdav.  .Niagara 
KltH'tron  I-:»l)oratorics,  .Andover, 
X.  Y.  The  Thermocap.  a  capaci¬ 
tance-actuated  electron  relay 
mechanism  previously  described  in 
these  columns  now  rates  a  25-page 
booklet  (Bulletin  T2  8  lit)  in 
which  variou.s  applications  are  de¬ 
scribed  or  pictured.  Other  indus¬ 
trial  electronic  equipment  by  the 
same  company  is  also  covered. 


iramuuni  paper  tube  corp. 

616  LAFAYETTI  ST.,  FORT  WAYNE  2,  INO. 

WaHici^flkreri  »/  Pa/trr  I  iihing  for  the  i'lettriml  lii/mlry 
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NEWS  OF  THE  INDUSTRY 

from  p  110) 


Stuity  of  ultra -uutlion  «Hi4'llmtur  ini>taMU 
Ity 

Th*'or**lk*al  j»tU'!y  of  tran>*mi^hlon  hnM 
rhatK*-  rnpaiitor  uf  a  vacuum 

tut>t? 

(uraril  Ithara.  >. 

InveatiKatiMti  'if  t-xira-tt^rn-atnal  ra<llo  i 
frt^jurni*)  ra<liation  (ONKi  ’  I 

I  H'Velifpint'itt  iff  a  m>  ul«*-raii«c«  imicIUo- 

»•  0|K« 

Solar  noiiN* 

Tpi>i»*>Mph«rrr  fir*  tronuiKu*  tu  propaira* 
ti'»n  irSAK) 

I H'\>U»t>m**nt  of  tronic  InMrumenta* 
tion  for  canllo\ai*rular  rfj‘**Hr«  h  M*SI*HS) 
l>t«>t*lopmc-nt  of  frt^th'Kl  of  ^)ea^urinir 
clottinK  pr<>|M*rtie«  of  bkHHl  by  dklt^ctrlc 
l»ro|H*rtif*«  toNH) 

I  aUrrslly  of  llelaaarr.  N«>«arli.  Uel. 

Invfatigatlon  of  the  effcHtM  of  noii»e  In 
uhf  r*H**|>th»n 

tnl«rr»lt>  of  P'lorhia.  4tain***« illr,  l’'lorlda 

m*\*«lopniont  ami  tt*»tlnic  of  microwave 
len«  antennae 

I>**to4*tlon  arol  location  of  a»mo>iph**r!c 
dlMturlmncofi  <S(*i 

KUM-trotimaiictU  wave  pr< 'paKatlon  and 
nolfff  Mtu(llt*>  In  th^*  low*frc<iu*n  \  ranK** 
trSAKi 

I'lai^H.he^l  rfj*earch  <NHS> 

Attenuation  i*tudtee  on  railar  ^Unala  In 
the  preM4  nee  ««f  rain,  foc  and  clouds 
tltSAKl 

l>evelopment  of  a  vibrati»r-t>  !**•  ntotor 
Antenna  for  f  iu 

<»eorcla  of  Technology,  Atlanta. 

(>a. 

iMnlgn  and  ccmwtruetion  of  an  eltcliv*nlc 
marker  for  nynchronlxInK  ntoihm  picture 
and  elvHtrtK'ardiograplilc  tracitiK  of  heart 
act  pin 

I'orrelatlon  of  microwave  propagation 
with  meteondogical  data 

Televielon  trHn««rmeMp»n  fitudie** 

I  development  of  s>i»eela)  radar  ('ompo- 
nrntx 

Studies  of  baetc  radar  phenomena 
A-t-  network  calculator  studies 
Oiw’lllator  circuit  Ntudie« 

Harvard  I  nlveralty,  f  ambrldge  UN.  Mas*. 
Trnn»*lenl*  in  fern*. resonance  circuit}* 
lllf(h-ten}«|on  v*»ltnge  divider**  f‘»r  '•h**rt- 
tline  mejteurenient** 

Klectmmagnetlc  energy  transformation 
Interruption  *»f  arc?*  In  inductive  and 
rapai'itlve  circuits 

K*Mal  proi>ertles  of  cath*>do-ra>  guns 
Impulse  surge  analyx*  rs 
Time  and  frenuen*  y  domains  In  c«>ntrol 
systems 

IlllnoU  Inviltute  of  Trehnology,  Chleago, 

III 

Linear  electron  accelerator 
%rm«»nr  Kenearrh  f'oandallon  nf  llllaol* 
Institute  of  Teelin«>locy .  C  hleago.  Ill 
Amplifiers  for  |rt»*»toe|e<'trlc  contnd  sys¬ 
tem 

Kle<'tr**n  ful*e  ruggeftlxatlon 
Kle**ti*onl.  blanket  n.nfnd 
Mobile  OM'lll«»graph  lalM-ratory  lf>l»i 
fVrmanent  magto-t  generator  (Si"*) 
Toniuemeter  t  NA  MPl 
I  nlvrrvlly  of  lllln(d».  I  rhnna-f  hanipalsn. 

III. 

Study  of  the  effects  of  ultrasonics  on 
nerve  tkisue  i 

I »evel»*pment  of  a  network  ana1yx*'r  for 
antenna  t»r‘d»iem**  having  circular  sym¬ 
metry  In  «»ne  direction 

fdevehtpnient  of  a  .search  receiver  an¬ 
tenna  for  hlgh-.«i>ee4|  aircraft  (TSAKl 
Hesearih  and  Investigation  on  stream- 
llne.|  and  flush-mounted  airborne  arit»-nniis 
trSAKi 

Iowa  s*lale  I'ollege.  %me«.  Iowa 

Kxpansi<»n  *if  a-c  network  analvxtr  !<•  a 
IN  generator  unit 

The  wiMir  r.  of  Iowa.  Iowa  Cll.v.  l4»wa 

1  development  and  use  »if  the  SI  I  |voly- 
phase  os«'*tli*>K«'t.|»»-  In  harm*'nlc  analysis 
I deyelopmeni  and  iise  of  the  S!*I  lady* 
phase  loo-iiSiiHt'ope  in  symmetrical  comis*- 
nent  analysis 

(deyeloprnent  of  an  Improve*!  ivwer 
angle  Indnator  and  rec**rder 

Investigation  of  transmlsalnn  line  tran¬ 
sients  under  the  ••fre«t  of  an  inipree-ed 
s<iuare  etnf  wave  <  ext»erlmentnl  > 

Applhation  *if  laiplace  transform  to 
the  calculation  *»f  transmissi<»n  line  tran¬ 
sients 

Theoretl- al  and  eiia»rlmental  Inve-tlga- 
tl->n  of  s|ott«s1  pip*-  and  sli*tted-*vl.nder 
hlgh-frefni*-ncy  res*inat*»rs 

]nve^tlgatlon  of  multi-tube  rlngtypa 
h  gh  fre«iuency  amplifier  circuits 
Kaasas  *dtate  College.  Maahallan.  Kaasas 
Analysis  and  research  on  eiectronh-s 
materl.tls 

lw-ve|opment  of  television  broadcasting  ^ 


FOR  ^  timing  control 

^  jl  DC  INSTRUMENT  DRIVE 


•  Cenitoiit  frequency  r««4  directly 
controls  rotor  tpoed.  mokes  operetion 
truly  synchronous. 

•  Maintains  constont  spoed  under 
wide  voltope  end  lood  variations. 

P  Sol*  starting  at  oil  times — roaches 
full  speed  almost  instantly. 

•  Integral  twitching  capacity  to  con¬ 
trol  as  many  at  SO  circuits  possible. 

•  Shaft  speeds  avoiloblo  from  1  revo¬ 
lution  in  24  hours  to  900  RPM. 

•  Low  current  consumption  —  input 
ranges  from  .1  to  3  Watts. 

•  Up  to  200  inch  ounces  torque  at 
1  RPM. 

Widely  used  in  Military  Aviation,  the 
Telephone  Industry  and  mony  other  fields 
The  versatile  constont  speed  DC  moloi 
that  equols  AC  synchronous  performance 
in  many  battery  end  DC  line  applications 
Designed  to  esceed  strKt  government  spe 
cificotiont,  including  vibration,  gravity 
and  temperature  eitreme  tests  SilKone 
lubricoted  Two  frame  sites — 2'i“  s  3't“ 
I  l*t“  (Wf  10  01.),  and  2"  s  3'i“  » 
3*4**  (Wt  IS  ox  ).  For  use  of  3,  6,  12, 
24,  32,  a  and  110  Volts  All  motois  to 
customer's  specilicotions  Send  detoils  for 
prompt  informotion 


AMGLO 

CORPORATION 

4234  LINCOLN  AVENUE 
CHICAGO  18,  ILLINOIS 


for  parfact,  low-co«l  mowntiAg  ond  full  intulohon  of  mafol 
TV  lubat.  which  focilitotat  rapid  Undarwrttart  approval 
MouAtmg  rtng*  and  tiaava*  in  8 16*.  and  19’*  titas 
Safe  vacura,  acorvomicol  Wnta  Of  coH: 

*ra*  anchor  plastics  CO.,  Inc. 

vjWpl  S33-S3S  (anal  St.,  Neyy  York  13,  N  Y. 

TvIvpKonr  OIgbr  9- 1  741 
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NfWS  09  THf  INDUSTtY 


TYPE  121  jk  ^ 

PRE-AMPLIFIER  "  W  |jS^ 

Vohagm  Gout  .  .  .  100  ^  -r. 

Bond  Poti  .  .  ,  12  Me.  ^ 

Tht  TIKTKONIX  Type  121  W>de  Bond  Pre  ^ 

Amplifier  hai  been  designed  ftrimanly  lo  in- 

treote  Ihe  senulivily  of  the  Type  511,  511  A  _ 

and  511  AD  cathode  ray  oscilloscopes  The  ®  ^ 

mammunt  gain  of  100,  plus  the  combined  at-  ‘_m-- 

tenuotor  and  gain  controls,  permit  a  sensitivity  ^ 

range  from  2  5  mv/cm  fo  25  v  /cm  with-  p,h,S76SOO 

out  the  use  of  attenuators  on  the  oscilloscope  fwHwid.  Offmm 

As  in  all  TEKTRONIX  instruments,  primary  emphasis  has  been  placed  on  the 
achievement  of  optimum  transient  response  The  Type  121  band  width,  con¬ 
siderably  in  excess  of  10  me,  preserves  fhe  excellent  rise  time  of  the 
oscilloscope 

A  front  fsanel  power  supply  socket  provides  DC  plate  artd  heater  voltages 
to  that  when  both  high  input  impedarKe  and  high  gam  are  necessary,  a 
cathode  follower  probe  or  a  special  pre-amplifier  stage  mounted  directly 
on  the  sigrKil  source  may  conveniently  be  used 


INPUT  IMP.,  I  meg  20  mmf. 


PEAK  OUTPUT  t  IV.  in  93  ohm  cable. 


full  DfTAtlS  UfON  nOUfST 


-high  accuracy  plus! 


TYPE  BX- 
1  WATT  ^ 


‘r 

S 


NON- 

INDUCTIVE 

MAX  Its  I  5  Mx.h..  |))l  All.,| 

I  0 

TO  000  Ol>*«  (MoAtoA.n) 
•OOT  SIZI  I*  l«  kr  *  14*  4.o»i 
TOUIANCf  i14N04i0  1% 

ITO  I  10%  at  SI'4>>|  I. 
na  Catll 

TYPECX- 

%  WATT  A.’.'.'VvA  ^ 


w 


>  For  totnwnotatiow 

IN-RBS-CO  wira  woond  rMitlort 
tee  •ncirM«rad  (or  tho  iMnuffir- 
turor  maintatnint  a  rafMitatioa  of 
top  quality  and  parformanco  in  hU 
aquipoMnt.  Thay  covar  a  full  ranfa 
from  1  watt  to  10  watts  and  .01 
ohm  to  I.S  magohm.  Conaervativa 
ratings  assura  maximum  long  lifa; 
troubla  tree  tarvica.  Writa  for  cata¬ 
log  today  on  company  lattarhaad. 


^  NON 
INDUCTIVE 

MAX  RfS  7  V)  000  •*>«•(  111  AMo,) 
VH)  .  .  0  ^hm  (S  .h.o-* 

1  s  000  tMangon..,) 

iOOY  SIZE  T  »*  I«  ty  •  U  J 
rOlflANCI  STANOAtO  >% 

(TO  I  o*  S'  d*>*  Is 

»'•  <dt* 


^loc  locMy  on  company 

»»lii 


and  rvceiMnff  Hpt>atutu^ 

t*alverAtl>  uf  l^wreacr.  KAn»«» 

NelAcrk  aiialyx^r  opyratinif  account 
l,Ml»ar»lt>  of  Kenlu<k>,  l.rktactoa,  Ky. 

An  invt -Htlifatlon  of  tli**  oiMrati  -n  of 
muill-ifrid  hiKfi-T'Acuum  tuli**!!  at  elet  irode 
voltH^tds  fjthcr  than  rfComn»end»d  valuM 
l.^hlfli  I  nl«rrslly»  i*a. 

TranattmtA 

FilterlnK  networks  (AMC) 

LnlT4‘r«ll>  of  Louiatlllr.  l..oul»vlll^,  Ky. 

Matii**rnalical  study  rna*  hine  harmon- 
ICfl 

M  4inration  of  mobllr  iinlls  to  opr  rale 
in  th«;  i«rn-n)otr*r  band 

nnd  constructi*>ri  of  a  rotatlnR- 
b^ani  ant«  nna 

CuTf.Htruction  of  a  feature  calh- 

od**-rav  oHclUojkiXiiH.* 

l»fVt»U»pri»«»iil  of  a  new  hi>ch*fre<|Uf*noy 
tub*' 

I  of  TIalnr,  tlrono.  Tlaln^ 

Synt  hn  nlxt  d  t»sriilHtlntr  dett-ctor  for 

f  ill  ffigptjon 

O»n’«truction  and  t»*st  of  a  S-phasc  urtt- 
flclal  transmt.<4»luii  line 

S(iuare>\% a\e  analysis  «*f  c«»mi*ensiiN-d 
amplltuTM 

I  aUer»it>  of  Mar)Uiiil.  t  ollrge  Tark. 
\til. 

The  i{<*n»*ral  dt-MlKn  T»f  tiipb*  and  ‘luad- 
runl*'  tiin»d  tlrcuili* 

l)*-HlKn  of  niHjtnetlc  ampl.lb  rs 
<  funeral  desiKn  of  dt#tribut*‘«l  aniplitW-rs 

Mi«*«Nrliut»etlB  ln«|ltule  of  rerliiioloo . 
f  Hiitbrldgr.  TIm«h, 

Straln-KaK*'  techniques  f.»r  us**  Iti  n:*iht 
InstniiTu-nt^ 

I».'V»*lojinis-nl  »-f  i»n  .IfCtrUal  anal^c 
coniputr-r  f->r  ^irnulatlnK  fliirht 

InvesiiKatbm  of  alriRle  ersstab*  of  ft-rto- 
ebtlrle  titania  ceratnb's.  a»id  npplb  atlons 
to  f'^'inniunl*  Htlons  e'(iili»nicnt 
Svnthfsle  fd  TifW  rrystal  tvit**- 
K*  rrt»ni;»Knetlo  »<<*m’rondn«  tfirK 
I’tTfcctlna  th*  f.pt  rattc.n  of  a  dlfY*  ren- 
tlal  analyzer 

appl!catl(*ns  of  th*-  t»*chnl«|iies  of 
shf»rt  fl:i'*h  i»bnt«  Kr:iphy 

Project  \Vhirl\\lnd  eJe.  tronb  dlaital 
I  rornpTiter<- 

SlutJit'A  of  eU'ftron  •i»i.s»-h.»n  prtibUrnA 
I  Mht*»\vave  ifaHi-oiiix  •ll‘.charKe'»  and 
■  breakdoWTi  rhuract  ri^tics 

Ml-  f'-wave  ^iq>er^^♦•^*  opv  Tnol*-.  ul.ir 
beam  and  maicnetjr  TTiicU-ar  reN-nTan-e 

re.Steairh 

Sludl*  '*  of  the  *ta1i«tiial  tbe«»r>  <•!  nn- 
mtinhation 

Miiilipath  transinl*»«.*»n  tiinniifh  tra\e1. 
ln»r-waxe  ttibrs 

I  »itvr  lopiTir-nt  <Tf  .*  \a<-U'iin  *  tr"i:rai*h 
1  f.vi-lojiTTwnt  t.f  maiin*'lr«'n'*  f.«r  'il*rh 
I>ow»*r  and  ♦•tlielt  rn  y 

PtiTi'-lrin  tion  of  a  lln*ar  accelerator  for 
nuclear  i»arT|.*le% 

1 elopnu'nt  (‘fan  elottrono'  diffei  rfit  ;al 
anaU  zt  r 

t  tit\erAll>  ttf  SlIrhlKan,  Snn  Srhtfr,  Mirli. 
StudN  and  d*  *•  cn  of  pulset!  macne’rons 
Siudx  of  brlKbtneNA  «Mtntrt»l 
InterdlRilal  (na»fnetn*nA  afu!  related 
t  ulN-e 

I'athttil-  fiillower  and  amplifier  cin'Ults 

I  iil«erwll>  of  MlnjnrtoilH,  T1liineit|Mill«, 


Stiitlx  d  M  a»i‘-iiii'‘'‘lon  of  lranM\tr**e 
ac"U’*ti-  vx.fxet  In  pl|o*A  of  rettancular 
Met  lit. n 

l'Klterlni»*nta!  stadv  of  electrical  tvintact 
pheicanena 

StabU'zaiion  of  mlcrY»wave  t»5olllafor»‘ 
emido\ini{  fet>dba<  k  principle** 

<Tn  the  me  bnnism  of  rerordlnp  and 
reprotliit  intr  slcnal'*  .  noi«e  reduc  tion  In 
innum-tlc  paper  tai*** 

Stihiv  of  ntdse  ;n  tran‘*l'*tors 

.itnl  ^erfornnim'e  t»f  di5tr:but*d 
ct»n#*tant  amplifier** 

StiM!%  of  .  le.  tr«  nl«-  pulse  generator 
I'le.tti.ai  cofimater  for  **o|vlnir  linear 
«>iTniiUati‘  ••U‘«  •  tpi.itioTte 

Kxper  ifoentiil  studs  of  eleetron  yun-s 
t  iilser«Ms  of  MUotiiirl.  f'tdiimbla.  Mo. 
i:f!l‘ i»  n.  s  r  f  iransft  r  **f  hlirh-frc<iu*  n- v 
r 

Studs  of  folde-!  tlu**di  antt'una 
f  •  Tis  *  t  *•  .-n  of  high  fr*  <)ut DCS  jemer 
fl:t  at'tl  \acuuin  tuN-  »nultl\ tbrator'^ 

\  tab',  ‘f  t!an‘*f.  rm*<  for  steady ■.*«tat'* 
pt  I  ati-  nal  •  al«  u'u*> 

XT-.-ilsoe  •  '  pit  .*e  -it.trai:*  networks  tl.- 

iis-rlnu  '  M.  I..  i»'U  TTulb  -t  .-rul  «'iuar» 
puNe 

Smai!  p‘  .«*..  .inu*  ♦  '•i»-a*«urr  inent  at  b  »:h 


MSTRUMENT  RESISTORS  CO..  1056  COMMERCE  RVE.,  UNION,  N.  J. 


Ke-pof  ..  f  r.'U  r-  t..  P'b-es 

he  I  iilterwlts  <»f  Sehra^kM.  I.lorsdn  S 
N  rhri«»Uii 

tn\»*»t  c  itioti  <»f  th*  uee  of  re«lui'ed* 
■  ale  ni  -tb-.s  At  r.urli  fr.qut  ncy  ft.r  deter- 
iiiiiintf  the  /.  I  ••■*.**|ueTice  imisedances  *>? 
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E  l,S  L  E  R 

JihmiJvk 

MACHINERY 


Ilf  Jilt- . : " 


EISIEI'S  EUctronU  E^wip- 
m«nt  U  •■p«<ially  0«- 
ond  ■will  lo  yowr 
•Hocl  f  ^wirwiwnH. 

S'*  I*  fc»f  94*  f«W 

EISIER  ipwcialii**  in  CLASS 
WORKING  MACHINERY  for 
Hi*  monwfoclur*  •!;  Collt* 
y  od*  Ray;  Radi*  Tubai 

^  ISlondord,  Miniolura,  Swb 

Miniatwral;  Elwaraiianl 
lamps;  Class  AmpawUs; 
Vials;  Incandtscanl  lamps. 
Coniuftalion  mithoul  onf  obligation 
on  jrewr  port  it  cordially  inrilod. 


EISURj  ENGINEERING  CO.,  inc 

7S1  SOUTH  13th  ST.  •  NEWARK  3.  NEW  JERSEY 


RESISTANCE 

WilOitS 

V«  ta  100  KVA 

4^ 


nun  TtANS40tMnS 
SIANOAtO  •  SnClAl 
Air,  0*1  AR  W«*«« 

C—t94 

• 

!««••  ^  SOO  KVA 


pWpBB 


INDUSTRIAL  CONDENSER  CORP. 


DetigB  AQRiocert  tod  muiulaaurtrt  ta  tht 
ndio,  cUctrical  and  cicctroaic  ielda  af« 
india#  ia  LAVTTB  tW  pracsM  qaaliuca 


^  Pic*riffr  in  fniiifirrrtui)  InsJrMtfion  Sintf  i**27 

Capitol  radio 


INHERING  INSTITUTE 

jtn  ■JiiffJiltJ  Ti\.hnKtil  In^lilulr 


ADVANCtD  MOMI  Srillll 
AND  KF.SIDi.Ni  I  t  OllKSES  IN 
PRAI  TlCAl.  RAIMO  MJiCrRdNK.S 
AND  !f  l  rVISION  FNf.lNEERIN*; 
RfilMTof  >■■«*  frrr  hvm*  yftUv  m 
rrsiJrNi  vsKimI  <  irfiHM  T« 

OEKT  31(111 

IMh  and  PARK  ROAD,  N  V 
WASHINGTON  10.  DC 


ELECTRONICS— Janwory.  >950 


Sf-i’  1  fo>  S.irnpics 
,\nd  litc'i  .»f  cjfc- 


fOR  DEPEND  ABILITY 
AIVVA^S  SPECIFY  DUMONT 


ELECTRIC  CORP 

MRS  Of 
(tPtCITO«S 

fOI  fVERT  MOUIREMtNT 

308  DYCKAUN  STREET 
NEW  YORK.  N  Y. 


Mlws  Of  TMI  industry 


SOLID 


MEETS 


“A”  BATTERY  ^ 
EUMINATQRS  } 
i 

t 


■Inicli'  anti  pAraUfl  |wiw*r  trHhiiYnlsalon  . 
ilna> 

Th«»  tranaiaftt  rrnporiN^  *»f  M-*J♦•rlvl^d 
flltrr* 

Thf*  I  of  N»«  Maslr«»,  %lbyq«ar- 

qii#.  M 

1  iTTiihK  •'ir>-u!ts  for  c>r  o»«  itluKraiihy 
\(»rth  <  arollMA  Mlala  f'AlIrcr,  Ralrlffli. 
s  r. 

Aut'.nmilr  pl(»ttlnir  of  trY»Nlatlr 
rtrbitrarjr  ei#«ctrfMlf  nhat**'* 
ISHfii.iUori  <.f  Iona  ranir*-  radio-navlKA' 
»i..nat  W  KK\  I)  <AMr> 

I  >**\»*l<>prrurit  "t  n  l>r«>ad  l)«n«l 
;niRKratina  ('Iri  uit 

IriVffdaMtion  ••f  broad  hand  l<iw>fre> 

•  antenna^  (phMH**  II)  <AM(') 
N**rlh«fte«lrrn  I  nl%rr»lly,  frlvanaton,  III. 

l'\A-,  loriTTMit  rf  *‘»  .4r«h  |>rnj»*«  fa  In 
t  r  E !  S  \  K  » 

I  In.  i  fintno't  r**»»  arrh  projRTt  In 
f  r r»n)  %  i  I  *SA  K I 

\«>rlti»r»larB  I  nltfroit).  E'.«tanali*n.  III.. 

I  dT  lf  tr'.-  l••nAfYl  ff»r  iril*  rffwav#-* 
Mutliiri'Ml**  |irY>p.iCHl  ion  in  s^avHKuldea 
<  SE  • ) 

l?rrE*«  f  of  wav^Kuld^  **lM  nlnK«  on  l>^Am 
(S<’) 

KundiiifTR-ritMla  <if  mi«'r«»WHV«>  tranamla- 
•lon  tn  d  rlertrlr  tub<‘a  iS*') 

AE'rlal  m^aaur^mantN  lahnratorv  iHuA) 
AniHliram  rath^*d«*  matR-rimJa  for  |K»w**r 
tlllX'N 

^''•*rr**lMlion  of  rWtrlr.  forniRTatur^  and 
r.idlatuin  fT**l«|a  In  fhr  h^-atlnir  of  t|i»  lactrir 
TiiatE'rlHla 

Kl^'f rMfneR'hanlfal  flltrr*  f‘>r  low  fra- 

•  (ii<*nriaa 

Pirriilt  analyalp  J.f  p^flypha'-^*  alf  ftronb* 
fr»‘0»ianf  v  ronvartar  rlrrult* 

Rtparlmantal  atudla*  of  Indii^tr  h1  pr*w»- 
aMN  rontrollara 

‘*orralatlon  of  tran^lant  and  fraRiuanoy 
rr*«pon«a  l»v  ni»  an«  of  Ti<^  analog  r*‘mnuf«-r 


DUMONT 


MOLDED 

OIL 

CAPACITOR 


World  $  Finest 
Moulded  Paper 
CAPACITORS 

NOW 
USED  IN 

World  s  Largest 
and  Best  Selling 


AmIRKRN  TiUVIUOK  t  R/kOlO  Co 


sAlSI  PAUL  MtNNI'>>IA  U  '•  ' 


|(  all  •  Mel  Map  |*<»l%  tarlinU 
>  V. 

•  '•■U  r  ft1t»nR  *.n  tv 
«'  \V  n.aunrtron  oin-r 
lirx.idtmnd  i-oupllns  r 
d:.  la.  trli*  hantlnic  unit!* 
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New  .  .  .  Improved 


Manyfaclurers  of  Pretmon  {lettritol  fenttantt  Inttrumenlt 


NlWS  Of  THt  INDUSTIY 


(CMtlNIlH) 


•*hunt  nM>l'»r«  ami  W-L 
Saturabtf  r^Aiturn  and  d-c  ouna***nvnta 
n  irrui-cofi^d  lrann(«‘rm**n» 

AppUcatiori  ->f  sMt-band 

trananiUtaiun  t«*  broadcaAt  vtattun  WIIAZ 
fur  tran^miMlun  uf  binaural  ai'Und 
<tuldarit'r  uf  nu5Jili«*n  In  fret*  apa^e 
Krf*ju**nry  vhra<'ter.»tlca  "f  glow  dla- 
charar  regulator  tubea 

I'ryatal  CttlpUta-Hartley  uacillator 
M.ignetio  ampiiner* 

Traiwif^r  function  Wk'I  fur  »«T>oin**chan- 
tania  and  their  oomp'^nenta 

Katcera  I  alaeralfy,  >rw  Hruaa»lck»  >.  J. 
M«tdulatl<>n  ayateni  tl’SAFi 
Automatic  nieaaurlna  cirtuit  (CSAK) 

1  he  I  aUerakty  t>f  Huiithera  1  allfurala, 
t^m  \ngelra.  <  alU 

I  K*vel«»pment  of  apparatus  for  conv*  r- 
aion  uf  S-cy*  le  i»uwer  to  |M^wer  at  con- 
llnuounly  xariable  frt*<|U«‘nciea  from  ho 
.  y«  lee  i***r  n***  ••nd  to  ioo  cycles  per  aecimd 
I»eve|upment  uf  a  device  fur  dlret't 
rruHluIatiun  uf  a  h.gh-veliM  ity  air  ittrearn 
I^velupnient  of  apparatus  for  «'»>ntifiu< 
uua  electrit  lugKing  m  oil  well  drUllng 
Hlolugi.  al  erre«  ta  of  hlgh-intenalty 
'  uunda 

A  new  i>i»e  electronic  *‘rgan 
Stanford  I  nt«rr«ll>,  wianford.  <  allf. 

tnnnlbiia  pn»je«'t  cuverlng  electrtmlc?* 
M-w  tube,  epectrutn  analyser  tube,  local 
■Nclllator  studies,  meteoric  Ionisation  uf 
the  upiM-r  atniosplw  re.  etc.  l  l*SN 

Stngie-sidehand  modulation  ev  ^tem'4 
i  rSAFl 

I^iW'-fre«|uency  loran  Mtudies  it'S.VKi 
Ionosphere  studies  <\HS> 

^taafard  llesearrh  laslltate,  Stanford, 
4  allf. 

High-level  single  sideband  tran.-^nillter 
I  development  of  tv  transmitter 
Microwave  propagation  mrasuremeiit 
Tul*e  lHboratt»ry  to  Include  projection 
electron  uptics.  c-r  and  other  e|e,  tron 
tiit'es 

Ainraft  radio  systems  lahuratorv.  to 
•  untaln  reH«arch  and  devel»»pment  In  an¬ 
tennas.  propagation  and  aircraft  eonutiu- 
n;cafloris 

^yrarase  Inlverslty.  ^>raeu»e.  N.  Y. 

Klei-tronic  electrocardiographic  tbagiiu. 


Mod*  right  .  .  , 

Priced  right  .  .  . 
by  sp«ciolift«  in  stoinUtsI 
See  Allmetol  first  for  stock  ship- 
ments  of  stoinleti  mochine,  set. 
self  topping,  wood  screws,  nets,  bolts, 
ptns,  wosKers,  rivets,  including  Govern- 
nvent  ond  **AN  ’  specs.  Prompt  delivery 
on  vtariows  types  of  Phillips  Recessed  Heod 
Screws  and  speciols.  too 


WRITE  FOR  CATALOG  49C 


Analysis  of  waveguide  antennas  and 
feeds 

Dlre'-tlunal  antenn.i  unal>s|e  f..r  dlree. 
tion  finding  tl’SAKl 

The  t*.  cif  Tenaeseee.  Knnsvltle  Id.  Tenn. 

Non-linear  solutions  for  circuits  c»>ii- 
tainlng  iron-core  reactances 

Idevelupment  of  rufatrol  si>**e>l  control 
system 

Fundamental  study  of  the  mer>  ury  arc 
rectifier 

Mathematical  roseareh  on  network  and 
filter  theory 

l*Tojrv't  on  new  type  of  re<'ording  process 
Frojeri  on  servome<'hanianis 
igrlrnllural  aad  Merhanleal  r«»llrge  of 
Tesaa.  College  Station.  Teens 
A-<'  network  calculator  laboratory 
Mass  sie'ctrometej-  lalMiratory 
Tesas  Rnglneerlng  Fsperlment  htatbui. 
College  hlallon.  Tesan 
Mass  .spectrometer  development 
Kle<  tron  mleroacop*'  deveUipment 
CharRi'terl**!^'*  of  oscillations  prcsluc.  d 
In  gaseous  discharge** 

The  I  nlverally  of  Tesnn.  \tistlii.  Tevaa 

A  study  *»f  mlcr«*wave  propagation  In 
the  p.wer  afmosph*‘re  fONTti 

A  study  of  the  signal  strength  r».  e|\ed 
from  commercial  f-rn  raillo  etalions  iNI’.Si 
rufta  f  oMege,  Medford.  Mass. 

Alr-burne  magnefornrter  for  n»ea'‘urlng 
tlie  earth  s  rnagru-th  field  at  high  altitudes 
Saturable  reactor  means  of  reg['<t*-ring 
-  nail  d-c  voltages 

O-nst ruction  **f  nlr-lH.rne  telemetering 
equipment 

f'on'itrui'tUin  f»f  .a  ne-^rfl'd  television 
'ecelver  to  d’splav  both  televl'-bin  and 
teierneterlng  signals 

Measurement  of  properties  of  the  upis  r 
ilr  whl'*h  have  to  il«i  with  the  pr*-senr*- 
f  free  Ions  (rs.VF) 

I  niversll)  of  I  tah.  ^nlt  l.nke  t  by.  I  tah 

t*p|*er  air  research 

Solution  of  rin  u  t«  for  iktImIIc  non 
•  inusoidal  w .1  ves 

.Analysts  of  InstaMlIty  -f  v-ot.ig.  r.gu 


**Now  Tint  Now  Modot**,  t«yt  did  prwvorb.  TKo«o  n«w 
•ttOfiuotoFt  woro  bom  •*  giool  wow  w*r><ro*fod  domondt. 
Thoy  roprotont  *  now  ndlygi  ff  gig  tlto:  Typo  §00  ITV«** 
dM.I  and  a  largar  tit*:  Typ*  900  13*  dia.I.  TK«  Typo  §00 
It  twppliod  at  paHnWanfgr,  rhoattof,  loddor  and  T-ped  op 
*•  30  ifopt.  TKo  lorgor  tlla  Typa  900  It  tlmilorly  fomlthod 
with  up  fa  45  ttapt.  WrH#  far  now  boMotin. 


BERGEN  BLVD.,  PALISADES  PARK,  N.  J. 
TEL;  LEoaia  4-3106 


Cootiaiwd 
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STODOART  NM-20A 

RADIO  INTERFERENCE  AND  FIELD  INTENSITY  METER 


voltmeter  <  baloncrd  or  w^bolortced) 
frrqwoncy  telecfivo*  ever  fbe  CON¬ 
TINUOUS  RANGE  ISO  kc  to  2S  me 


wAii  tbo(  yow  con  OERfNO 
•  qnrd  •ippt«oMir  to  wifK- 

■  90r»  of  oll-wratKor  fiotd 
ond  ycl  pfOvid*  rolioblo 


•  ONE  MICROVOLT  SENSITIVITY 


M»o%wr#%  FIELD  INTENSITIES  of  rodio 
»i9noli  ond  r  f  di^twrboneot  iifttn9 
oitbrr  o  rod.  ont«>nr\o  or  o  rotetoblo 


9  OpofOtrt  from  »«lf-contoinod  dry  bat- 
toriof  or  oiternol  A  C-  power  unit 
provtd*n9  w«*f (-re9ulotod  filomont  ond 
piotr  tuppliet 
Write  for  complete  te<hn«col  doto  ^ 

STODDART  AIRCRAFT  RADIO  CO. 

Mom  office  ond  ploni  1  346  Connecticut  Ave 

6644  Soma  M.n.co  ll.d  *  C»n»tol  Moiett  lldg 

Hollr««ad  31.  Colil  Dmoil  3.  M.ch.gon  VVothinglon  6  0  C 

rh.n,  Hillt.d*  ♦394  Phon,  Hudten  7313 


^cootiooed) 


NEWS  OE  THE  INDUSTRY 


Cun*na  dlKharso  in  «uper»onlc  Air  ve¬ 
locity 

A  flat  rain  r-f  voltmeter 
Coleerell  jr  of  H  oohlortoao  HeaCtle.  W’aoh- 
loctoo 

Experimental  field  xtrenctfl  eurvey  in 
the  Seattle  area 

l>e«irn  and  conxtruction  of  a  hich^apeed 
cathixle-ray  oaclllorraph 

H-F  heatlnr  at  h'.rh  freiiuenclee 
Denirn  and  coriatructlon  of  a  network 
anal>xer 

Wayae  l'nl«er»ll)a  Itetroll.  Mlrh. 

Teiemt'terlnr  temiwraiure  impreoaors 
Automatic  and  remote  altitude  selector 
Heot  Slrrlnla  I  nUeroltyg  Morraatowa. 

WeoC  %a. 

Study  of  servoiiiechanlsina  uaed  In  auto¬ 
matic  pilots 

VaUerolty  of  Wlsroasla.  MadUoa.  H'lse. 

I>evelopment  of  an  Irnltron  frequency 
con>erter  for  Induction  heatinr 
Network  analyser  project 
Infra-red  detector  for  krcatlnr  hot  spots 
on  electric  conductors 

Phototube  ampllflers  for  stellar  photom¬ 
etry 

Marnetic  anipHflers 

Surveys  and  analysis  of  f-m  propaga¬ 
tion 

Freouency  dividers 

Application  of  multiple  loaplare  trans¬ 
forms  in  electric  circuit  analysis  and 
slectromarnetic  field  theory 

Ilasic  theory  and  experimental  oonflr- 
mailtm  of  the  percent  limit  capacitance 
bridge 

A  crltli’Al  review  of  the  theory  and  ap¬ 
plication  of  ths  SchwarX'Chrlstoffel  and 
Blckley  transmutations  In  electromagnetic 
field  theory 

Measurement  of  dielectric  constants  of 
gsees  at  9,000  me  per  sec 

Electronic  multipliers  using  mixer  tubes 
Klei'tronic  carrier-type  multipliers 
Carrier-type  d-c  amplifiers 
Metallic  delay  lenses  for  microwaves 
1  fistrlbuted-type  hand-pass  ampllflers 
Servo  amplifier  design 
Intermediate- frequency  power  ampllfler** 
Ueactance-tuhe  f-m  oscillator 
ixtw  nolse  televish)n  pre-ampllflerv 
High-gaIn  television  antennas 
Non-linear  circuit  phenf>mena 
Synchronising  circuits  for  tv 
Ysle  1  nUersIty,  New  Haves.  Coss 

Vacuum  tube  research ;  klystron  and 
magn*trnn  (l*SN) 

Ofdlmum  phase  and  attenuation  of 
ele.  trlcal  networks 

Pulse  m<Hliilatlon  fSC> 

KUm  trlcal  storage  methf»ds  (AMCt 
Tran'*lenf  rei'ording  (BuO) 

FI  gh»  «lmulator  rontrr>i 


BUSINESS  NEWS 


L«w  iMrtia  Motor*, 
frocition  Goor  Troio* 
And  Combination* 
for  400  cycio  or 
40  cycio  o^rotion. 


Hirndy  Canada  Ltd.,  electrical 
connector  manufacturer,  ha.s  opened 
a  new  factory  at  381  Greenwood 
Ave.,  Toronto,  Canada,  to  expand 
manufactuririK  and  enjrineerinfr 
facilitie.4. 


Diroct  plotc-to-ploto  «rind- 
•*9  tliminotc*  tho  ootput 
tronslonncr  in  tlM  servo 
ompiilwr.  Wkertver  weight 
and  cempoctncM  oro  im- 
portont  in  o  militory  or  in- 
dintriol  control  *y*t*ni,  this 
new  Tronsicoil  design  de¬ 
velopment  i*  your  logical 
solution. 


Thk  Hri'sh  Development  Cx).. 
Cleveland,  Ohio,  manufacturers  of 
piezo-electric  devices  and  precision 
instrument.^,  recently  befran  the 
production  of  hitth-power  ultrasonic 
units. 


F.le:<tri('al  Reactance  Corp., 
Kranklinville,  N.  V.,  has  established 
an  underjfrailuate  fellowship  at  the 
New  York  State  ColleRe  of  Ceram¬ 
ics  of  Alfred  University,  Alfred, 
N.  V.,  to  carry  on  research  and  de¬ 
velopment  work  relative  to  ceramic 
dielect  ric.4. 


(oauMl  ToiiMical  Dalo  hsoiloM* 


ELE:CTR0  I'RODICTS  IjtRORATORlES. 
Inc.,  manufacturer.-*  of  d-c  power 
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r 


MODEL 

700 


COUNTING 

UNIT 


ElfCTRONIC  INSTRUMENT  CO..  INC. 
27*  N«wp«rt  Strtat.  Rroohlyii  12.  N  Y 


NfWS  Of  THC  IMOUSTIY 


N*w  Electro  Products  Plont 
supplies,  rwfntly  moveil  to  a  new 
plant  at  4501  North  Ravenswood 
.■\ve.,  ChicaKo  40,  Ill. 


This  versatile  component  is  adaptable 
to  a  wide  ran^e  of  applications  in  count* 
in^,  timing  and  fretjuency  measurements. 
It  has  valc-of  ten  direct  reading  based  on 
a  reliable  binary  circuit.  It  has  easily  met 
power  and  pulse  input  rec|uircmciits  and 
IS  designed  for  plug  in  ofseration.  It  is  a 
self  bused  unit,  which,  although  for  op¬ 
eration  at  V)()  V.,  functions  consistently  at 


SKRVI>-TKK  I’ROPl'CTS  Cl).,  iNI'.. 
Paterson,  .V.  .1.,  ha.s  acquired  full 
ownership  of  Kent  I-alMiratories, 
Inc.,  Hawthorne,  .N’.  J.,  a  jrroup 
sjiecializing  in  electromechanical 
ilesign,  development  and  prcKluction. 


AIRBORNK  INSTRI'MENTS  LABORA¬ 
TORY,  iNC.,  .Mineola,  N.  Y.,  will 
move  about  Feb.  1st  to  it.s  new 
building  immediately  east  of  it.s  site 
on  Old  Country  Road. 


c^uantities.  Send  for  Hullctm  IK  U-1 14. 

No*  in  i  riKluition  Btrkrirv  %  nr»  1  imr  Interval 
Mrtrr  aA  lor  HuUrtin  7IM  III  (t»i  full  ini«»cmjtion. 


.\ERovox  CORP.,  New  Bedford. 
Mass.,  capacitor  manufacturers,  re¬ 
cently  purchased  the  entire  out¬ 
standing  stiK'k  of  the  KUndrical  Re¬ 
actance  Co.,  F'ranklinville,  N.  Y. 


400«  s" 
M0«  lit 

t3S»5 

Wir.d 

t*«TS 


7711  HtCM  mo 
SIOR  VUUUM  lURI 
VOITMITH  lit 

t73ft 

SVirod  |4»SS 


.MAR.S  Tei.evi.sion  Inc.,  Long  Island 
City,  N.  Y.,  television  receiver 
manufacturers,  have  moved  to 
larger  (piarters  at  112-Hd  Colonial 
Ave.,  Corona,  N.  Y. 


SAVE  TIME,  SAVE  MONEY 
BUILD  PRECISION 
INSTRUMENTS 
With  EICO  KITS! 


PERSONNEL 


Kverharu  H,  B.  Bartei.INK,  for¬ 
merly  head  of  the  radio  department 
of  the  tleneral  Telephone  Corp.,  has 
been  named  assistant  to  the  director 
of  research  at  (leneral  Preci.sion 
Idiboratory,  Pleasantville,  New 
York. 


3lt  Miun  uuuu 

(IMUtOR  tITTS 
wrw.d  xdy 


•  v  icIiaiiMtic  •Nd  pKtonot  d>09fom« 

•iKtoEed  «tfli  vOMf  itco  Kit.  VOM  art  c«rt«in  of 
turning  out  •  l•bor•forv  tvp*  ^tcition  instrument 
It’s  no  trick  ot  oH  to  complete  tt»«  |ob  in  ono 


R  T.  Capopanno,  after  11  years 
with  Philco  Corp.,  has  been  ap¬ 
pointed  director  of  engineering  at 
Kmi-rson  Radio  and  I’honograph 
Corp..  New  Y'ork  City. 


luild  It  vourself  «««e  ossemkly  lobor  cost  acquire 
involtioble  electronic  knowledge  ond  cipericfKe 
fOlLOW  THI  LIAO  of  numerous  TV  monufocturert 
*ko  specify  I  ICO  instruments  ond  kits  IdooHy 
suited  for  TV  fICO  VTVM  goes  to  30,000  volts 
Ofsd  over  200  Me  «itk  our  occessory  probes  CICO 
Sweep  Gerserotor  bos  TV  cbonnels  morked  on  ponel 
ond  crystoi  morker  ikv  liCO  scope  bos  bigb  tensi 
tivity  ond  Pusb  pull 


Wlt.I.lAM  Va.s.sar  has  been  pro- 
nxited  to  chief  engineer  of  Emerson 
Radio  and  I’honograph  Corp.,  New 
Y  <irk  City. 


w»«.  NOW  *01  oui 


MiritQ  nio«  11 
lit  a  ji  Y 
W.r*d  srso  / 
Ml  VOlUCi  riOK 
W.pod  only  S4  f  S 


Lewis  .M,  Ci.emknt,  director  of 
engineering  ami  research  of  the 
Crosley  Division.  .\vco  .Mfg.  Corp., 
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200  to  450  V.  It  tan  be  easily  built  into 

1  V  i  t 

1 

your  apparatus  (  oinbined  w  ith  these  ad¬ 

1 

vantages  arc  miniature  si/c  and  sturdy 

r  Am 
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construction.  Price  SYA.oo.  Discounts  on 

COSSOR  (CANADA)  LIMITED 

Windsor  St.,  Halifax,  Nova  Scotia 


BEAM  INSTRUMENTS  CORP. 

Room  208,  55  W  42nd  Street, 

New  York  la,  N  Y. 


Cincinnati,  Ohio,  has  been  named 
chairman  of  the  executive  commit¬ 
tee  of  the  Receiver  Section,  RMA 
Knjrineerinjf  Department. 


Ai.KXANDER  Kt-ljm,  in  charjce  of 
the  re.search  laiK>ratorie.>»  since  11)46, 
ha-s  Ireen  elected  vice-president  in 
charjfe  of  re.sean’h  at  Zenith  Radio 
Corp.,  ChicaKo,  III. 


MODEL  1035 


FOR  THE  ELECTRONICS  & 
ELECTRICAL  INDUSTRIES 


OSCILLOSCOPE 

inOt  BU/LT-IN 

CALiBRAT/ON 

DIRECT  Tim*  Readings 
DIRECT  Voltage  Readings 

PLUS  TWIN  BEAM  C.  R.  TUBE 


TUNGSTEN 

Wire  •  Rod  for  Contacts 
Rod  (or  Valve  Seals  and  Supports 
Electrodes  for  Therapeutic  Apparatus 
Atomic  Hydrofen  Arc  Weldinj  Rods 
Rod  and  Wire  (or  Metal  Volatilization 
processes  ^  Hammered  Slabs 
Sheet.  Strip  and  Foil 
MOLYBDENUM 
Rod  for  Contacts  •  Valve  Stems 
Grid  and  Mandrel  Wire 
Support  Wires  and  Rods 
Wire  for  Furnace  Windinjs 
Hammered  Slabs 

Sheet,  Strip  and  Foil  for  all  Purposes 
Sheet  for  Furnace  Boats 
We  also  supply  Tunfsten,  Molybdenum 
and  Tantalum  Metal  Powders,  Titanium 
Hydride,  Zirconium  Hydride  and  many 
other  metallurjical  products.  _ 


A.  Ellen 


(iKOM'.i':  (I.  Ki)1>;n,  previously  a.s.so- 
ciuted  with  John.s  Hopkin.s  in  Balti¬ 
more  a.s  an  in.strumentation  re¬ 
search  enKineer,  recently  joined  the 
sale.s  ortranizatioii  of  M.  J.  Shafip 
and  Co.,  Philadelphia,  Pa. 


Kpwarp  K.  Schvltz,  formerly  a.s.so- 
ciated  with  the  Belmont  Radio  di- 
vi.sion  of  Raytheon  Mfg.  Co.,  has 
U-en  apjMjinted  to  the  developmental 
engineering  staff  of  Magnecord, 
Inc.,  manufacturers  of  professional 
tape  recording  equipment. 


SA65  t.o.b.  Halifax 
^50  f  o.b.  New  York 

CONSIDER  THE  ADVANTAGES 
e  Optically  flat  face  4"  tingle  gun 
twin  beam  tube  ditplayt  two  wav*> 
forms  timultaneoutly.  All  standard 
screen  persistences  available. 

ilibrated  from 


Kay  a.  KI'(k;e,  formerly  head  of  the 
electrical  design  and  development 
departments  of  the  Airplane  Divis¬ 
ion  of  t’urtiss-Wright  Corp.  at  Co¬ 
lumbus,  Ohio,  has  been  appointed 
chief  engineer  of  la*ar,  Inc.,  (irand 
Rapid.*,  Mich. 


Voltage  scales  cal 
millivolt  to  500  volts. 

Y  I  Response  only  I  5%  down  at 
7  Megacycles. 

Direct  measurement  of  time  from 
I  microtec.  to  .15  second. 
Repetitive,  triggered  or  single 
stroke  linear  time  bates,  —  ve  sync. 

Wntv  NOW  for  comploSo  torkntcal  data 
A  low  torrikoriot  ttiH  avaiUblo 


I..  .1.  X.  Pf  Trkii,,  radio  engineer 
with  the  FCC  and  its  predecessors 
for  the  past  :$()  years,  has  retired 
from  government  service,  and  will 
engage  in  consulting  radio  engi¬ 
neering  and  will  establish  a  fre¬ 
quency  mea.suring  service. 


llARVKY  Kl-ETritgR.  with  Bell  l,abs 
since  11)111,  has  retired  as  physical 
rest*arch  director  to  U-come  an  hon¬ 
orary  professor  in  the  elei’trical 
engineering  department  of  Colum¬ 
bia  University,  New  York.  N.  V'., 
where  he  will  establish  a  depart¬ 
ment  of  acoustical  engineering. 


Small  physical  size  and  high  efficiency. 
Available  in  a  wide  range  of  sizes  and 
shapes  for  the  Electronics  Industry. 
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EASTERN  AIR  DEVICES,  INC. 

SSS  DEAN  ST..  IROOKITN  17.  N  T. 


NEW  BOOKS 


MANUFACTUtm  OF 
FIACTIONAl  MOOSE 
POWEO  MOTOOS 
(1/1000  MO  HO)* 
***0  CENT0IFU6AI 
HOWERS  (I  10  750  CFM)  • 
ALTERMTOOS  ANO  TACHOMETERS  •  SEAR 
MOTORS  •  ANO  OTHER  SPECIAl  ROTATING 
DEVICES 


FREQUENa 
MODUUTED  RADAR 


NrtMorkiA,  IJm‘N  uikI  Fi«*l«lH 

Hy  Johs  I),  Kydgk,  Hrad,  Uumriment 
of  Klertrxrnl  Ktiyintering,  I  'nn  rritity 
of  lllinoiM.  I'n-ntirf-Hall,  I  nr.,  \'ru' 
York,  I'J  111,  4*!2  }tngei,  $7.35. 

To  iNd.l’DK  a  rather  complete  treat¬ 
ment  on  the  undETjrraduate  level  of 
elementary  network  theory,  filters, 
tran.xmis.sion  line.'A  at  low  and  hitch 
fre<iuemies.  Maxwell  esjuations,  re¬ 
flect  ion  of  waves  and  wavetcuides  in 
le.ss  than  450  patces  is  not  jin  easy 
ta.«k.  It  can  l>e  .said  that  the  author 
Elf  this  IxMik  has  succeeded  in  solv- 
intf  the  [iroblem  that  he  proposed 
himself.  The  resultintf  textbook  is 
one  which  will  In*  useful  not  only  to 
unilerKraduates  but  also  to  an  aver- 
aKe  entcineer  for  direct  consultation. 

KetcinninR  with  the  usual  T  and 
n  networks  and  elementary  network 
theory,  the  author  ilevotes  a  sub¬ 
stantial  iwrcentajce  of  the  book  to 
the  study  of  resonant  and  coupled 
E-irciiits.  The  importance  of  these 
results  in  ordinary  communication 
work  is  obvious  The  only  criticism 
which  could  be  raised  is  that  some 
of  the  result.-s  which  are  obtained  in 
the  text  coulil  lie  considered  as 
direct  con.sE-uui-ni  es  of  previous  the- 
orE-ms  and  rE“li‘icati*il  to  the  position 
of  problems. 

I  he  study  of  EirElinary  constant-K 
filters  prEH'eiles  thi-  study  of  trans- 
missiotj  lines  which  is  based  on  the 
convi'iitional  approai'h  but  care¬ 
fully  E'mphasizes  the  errors  likely 
to  liE'  maEb"  by  the  indi.scriminate 
assumptiEin  of  purely  ohmic  charac¬ 
teristic  imjH'dance. 

Maxwell  EMjuations  are  briefiy  dis- 
cusseii  with  .some  of  their  immedi¬ 
ate  E-onsEsiuences,  aiul  particular 
emphasis  is  (civen  to  retlection  of 
plain*  wavE*.s  b«‘cause  of  its  applica- 
tiEin  tE)  the  study  of  waveRuide.s. 
The  b.Hik  ends  with  the  study  of 
the  fundamental  transmission 
I  mEKles  in  rectaiiRular  ami  cylindri¬ 
cal  waveRuidos  anEl  with  a  few  re¬ 
marks  reRardiriR  resonant  cavities. 

In  Eli-aliiiR  with  such  a  larRo  mass 
of  results  it  was  Eibviously  impos¬ 
sible  to  avoid  some  omissions  or 
alance.  It  appears,  for  in- 
that  the  introEluction  of 
matrii  E-s  in  the  first  chapter  on  net¬ 
works  is  SEimewhat  inconsistent 
with  the  procedures  employed  in 
the  remain iiiR  part  of  the  book 
where  matrices  are  seldom  if  ever 


1A  i>ra4'tical  ^•'f»-rR^ncv^  volum**  cov- 
•  » riHK  ih**  prlnt-iptfs  an>J  pra'  ticea 
(ft  f  -rii  radar  TuUa'm  up  and  develupa  the 
KR'iTf  ral  prin.  tpleM  of  <itatanre  and  ai>e«d 
(Iclcrin  by  fr«*<|Urnc> -nktfdulated 

radar  .  .  d'-HA  riUii  Aoni*'  of  the  ap- 
paratUM  uav^ful  In  f-in  radar  t-quipment 
and  E-ertain  .ndUMitlfiK  of  contrifl  d€> 
Mittatdc  for  iitihzatlon  of  f>m 
tadar  data.  klneniato  8  of 

fittipte  nr»  •'(•ntrol  i>r«>blR‘nt]R  and  treate 
«p(H  l.ii  pnn<-ipU  >  and  circuits  typical 
rff  f-rn  rad.ir  Hr  l»  <•.  i‘ .  l.I  CK. 

fi.eo 


T8  t  l»et  o*  motor  dnvto  bioeoFt  m«y  b< 
yi«0  for  Comm«fc«8t  or  M  fitorn  •pplicrt  ofH 
ort  MwAiiobit  «rdA  oither  ttovt  boor  nfi 
or  bAii  poofingt  oAi)  coft  bt  for  nkt- 

iOw%  tEftgio  frtQuorKtor  or  vanopio  frtouonc^ 
op«(at*oe  Ihott  biowort  coo  bo  ootiiy  modt- 
f>od  lo  moot  high  tomporotur#  opOF«t>oriol 
roou'FomoFvtt  oed  our  M  'ltorf  t>po  biowort 
moot  oil  crdicoi  lAM  opocificotioht 


FUNDAMENTALS  OF 
VACUUM  TUBES 


2  Here  are  594  paitt-o  of  valuable 
.  facto  deecribin*  the  principle 
tvpr'M  (‘f  vacuum  tuboM  explamlnic  the 
laws  underlyinit  them  —  ittvlnc  enffl* 
roa>rln4f  analyses  of  their  more  impor¬ 
tant  applications.  1>10- 
•  prim  i|»a1 

t  \  p  e  »  of  \acuum 
tulxM  hlitb  vai'uum 
tubc!^.  mercury  >aiMir 

photo  tul>eH  u 

;»ri.|  -exerul  ►IMN  ial  te— ^ 
NariftieM  The  u>e  id 
nuAtbernaticM  1h  re- 
MtrlEted  Third  rdl-  ^ 
thin.  Ht 

M\N  $A  ,%0  — —  w- 


100  CfM  ft  5*  Itotic  prtiiuFO  flAFM  I  10 
HP  Copocitor  leduetton  Motor  1?0  Volt».  tmglt 
photo.  bO  Cyciot.  1100  i^,  ciO(.kwiM  or 
counlor  cioclieiM  rotolioe 


FACSIMILE 


3TIi1.>4  pioncrliTK  new  h(«»k  on  fac- 
•  MiiiAlte  ‘Irawa  upr>n  actual  experl* 
«*n4*«‘  in  publlTAtilnK  a  tlve-editlon  dally 
fa*  MimlUt  lu  wsipat>**r  to  explain  what  It 
le  -how  if.M  difiir-  the  e<iulpment  you 
ne»-d  b«>w  Ie»  .iiMtail  It  the  re- 

ipili*  d  the  .  H  Involved  and  Ita 

pre.-Ecnt  and  future  industrial  usee. 
fN>vere  ev*  ry  phaiAe  of  facMimlle  from 
it.M  KPfWth  fr«»m  early  ex|H-riments.  to 
ItH  iiM*  in  M'ndliiAt  color  pictures  or 
tranMniiitma  l.Oiio.iiuo  wtirds  i>er 
rninuti  ll>  1..  IIII.I-h  and  T.  J. 

>  AN.  99.50 


Components  Handbook 

Vnl.  17.  MIT  Kad.  I.ub.  iierlem 

4C<>dihe'R  .ivailable  Information  on 
•  pr"portl«7*  and  characteriMtioa  of 
electronic  oonTtx»nents.  The  b<H>k  tn- 
cludes  the  rt'euUs  of  original  mea^ture- 
meiite  made  at  the  Radiation  I«ab<»ra- 
?<»ry  «»n  manufactured  roni|K.nents 

Covers  wire  and  c!ablee. 
electromagnetic  delay 
\  ^  lines,  spoi  ial  variable 
#  condensers,  receiving 
m  tubes,  etc.  Kdited  by 
M  i.  r.  IlLACKHt'KM. 
/  M0O 


lit  NAIM  1%  HP 
Voitt  t<ngit 
HA,  clockA’te  or 
rig  d  bjtt 


2S0  CIM  «t  b'  ttitic  prtttut 
Copoedot  induction  MetIot  1 
phatt,  60  Cyciet,  1700  API 
coAMTtsf  ciockeite  rolAtton.  ri 


SEE  THESE  BOOKS 
10  DAYS  FREE 


VTO  CfM  At  n’  tlAliC  ptfAAUt*  NAfM  I  If 
hC  CApacilEW  Induct'OEE  Motof,  fW  Vollt. 
IDfS  NPEIA  t.nll*  plEAAt.  V)  ElO  CfClDA.  C'EKA 
M'At  Of  ctiunttr  cIekAO‘%0  rotAt-on,  ipoCiAl 

bott 

«l  tlM  MtNUFbCTURI  *  COMPKTI  IINI  Of 
bllOt  now  MOWf*  UNITt  RONCINS  IN 
CAPRCETT  fftOM  TOO  CfM  tO  TM  CFM 

Wc  iRVitt  Inquiry 

for  •ddittonj)  d«tA 

tsed  ui  your  fngineef  ng  tpecifiCAtioos 


McGraw-Hill  Besk  Ce..  tse.. 
AM  W.  47nd  Bt..  Hmm  Vsrk  19 


heed  BM  bofdrfNl  (s«rr«wpnndtnf  to  aumtwTN  m- 
i-ircled  heb'w  for  10  daw’  •isminsdtm  on  sppforal 
In  10  dt>-M  t  will  remit  for  bn(ik<i(i>  1  kvwp.  phw 
few  crQt«  for  d«>Ii\or>.  snii  return  unwAsted  honittl 
pi>NrpA)<t  iWe  tay  for  dettwrv  If  you  rma  t  wltli 
tau  coupon:  tAine  return  privilcfv.) 


.•^onu'  i 
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S/>e<u^... 

O'ARSONVAL  PORTABLE  ' 

GALVANOMETERS 


u/mpm  you  usi 


AND  MOVEMENTS 


ef  (•i.broti**!  end  e*n««>  > 

loB'iy  •ntfehed  end  'VD’oc^d 
kEelew  The  mownt  ny 
r  en  *^'e«fH*yt  T^'e«  med' 


*w99ed  coni(r 


BROWN  ELECTRO-MEASUREMENT  CORPORATION 


KNURLED 


The  Knufltd  Heod  of  the  *'UNBItAKO"  Socket  Htod  Cop  11 

Screw  doet  triple  duty;  (1)  the  Knurling  providet  o  sure.  Ufl 

ilip  proof  grip,  (2)  the  Knurling  speeds  osscmbly,  because  LB 

It  enobles  the  "UNBRAKO"  to  be  screwed  in  foster  and 

further  with  the  fingers — hondiest  of  oM  wrenches — before  o 

"key"  becomes  necessory.  (3)  the  Knurling  permits  positive 

locking  Avoiloble  in  both  Notional  Coorse  ond  Notional  Fine 

Threod  Series,  in  full  ronge  of  stondord  sues  Other  sues 

to  speciol  order  Write  for  your  copy  of  the  "UNBRAKO" 

Cotolog 

Otfiar  "Unbrafco"  Pro^4#cCt 

ScIf-LocliinQ  Sochtt  Set  Screws  with  Knerted  Cup  Retnts. 
Self  locking  Socket  Set  Screws  wirk  Knurled  Threads. 
Self  Locking  Square  Head  Set  Screws  with  Knurled  Cup 
Points — all  potented,  lelt-locking  screws  that  won't  shake 
loosed  Knurled  Socket  Head  Stripper  Bolts  Prortsioii- 
Ground  Dowel  Pins  fully  formed  Pressure  Plugs 


Knurling  ot  Sochet 
Screws  originated  with 
“Unhroho"  in  If34. 


STANDARD  PRESSED  STEEL  CO 


BOX  S««,  Jf  NKINTOWN,  PENNSTIVANIA 
'ON8PAKO  Counts  with  the  Men  who  Count 


SCHOOLS  -  BROADCASTERS  -  INDUSTRY  -  GOVERNMENT 


Ideal  lor  remote  obterrotion  with 
doted  aire  tyttemt 

Eitreme  Sentitivity — High  Definition 
Utet  all  typci  of  Image  Orthicon  Tubet 
Simple  Operation — Eotily  fortoble 
Conforms  to  FCC  Stondords 


Write  TODAY  for  full  data  ond  pricct 


TELEVISION  EQUIPMEHT  CORP. 

231  WILIMI  ST  .  HtW  TORR  I.  H  ». 

IN  CANADA  Tin  Alnorn  A  Soper  Co ,  Ltd  ,  Ottowo 


Tho  now  BECO  250  A  Univorsal  ImpodarKO 
Bridge  combinos  caroful  oloctncol  dotign  and 
procition  ostombly  to  provide  a  rugged,  port¬ 
able  inttrumenl  having  exceptional  accuracy 

FEATURES 

I  milliohm  to  I  meghom 
•  Wide  Range  I  mmfd  to  100  mfd 

I  microhenry  to  100  henryt 
light  Weight,  20  Ibt  •  Compact,  9L4”xlO'/«''xlO'/S‘' 


A  tufllirr  odoptolion  ot  ttio  olr(Od|r  proven 
model  252  Mico  Engraver,  Permitt  occurete 
engraving  on  m«to1  or  plastic  panels  up  to 
19  inches  wide  ond  of  unlimited  length.  Maii- 
mum  height  ot  work  ohove  tobk,  19  inches 
Micrometer  spindle  ond  four  reductioo  ratios 
ore  stondord  equipment. 


6E  TKOWBRIIMiK  STKKFT  DEPT.  I 

camhriim;k  as,  mass. 
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D»ti<]nf>rt  oi  microwave  transmiision 
•<]ui|>menl  are  now  taking  lull  advantage 
ul  the  lleiibility  ol  WAVE) LEX  Ilexible 
waveguide!  without  laciilicing  any  ot 
thr  advantage*  ot  rigid  waveguidei 
Ai  a  lesult.  design  problems  ate  greatly 
simplilied  WAVEELEX  waveguides  oHer 
lower  attenuation  loss,  eicellent  impedance 
match,  and  estreme  lleiibibty  without  loss 
ol  eUiciency 

Standard  WAVEELEX  lleiible  wave 


guides  are  made  in  accordance  with  joint 
Army  Navy  specilications  We  will  gladly 
work  with  you  in  developing  special  Wave¬ 
guides  to  serve  in  special  applications 
Literature  on  reguest 
litefics  tec  419  tisteigliiiyMe  9«v  .  Newark  S.  N  I 


7-^  As 

ELEPHANT’S  TRUNK/ 

Willie  no  files  exist  that  prove  an  elephant  ever  tested 
hiM  trunk's  strength  against  a  MINh^  C'ahle  ('onnector 
Hssemhly.  if  one  ever  dia*s  .  .  .  other  rer'ords  (details  on 
rrHtii*>st  prove,  he'll  Iw  tackling  a  tough  job. 

MoldrsI  dinatly  to  cable  as  one-piei-e  Nisiprene  units 
MINEIS  electrical  con  nix  tors  are  Jerk-prisif,  Shatter- 
pnsif  and  Wear  resistant — Sjiei  ial  construction  and  rixiil- 
lent  rubiwr  mounting  of  jnns  and  sjiring  loaded  sockets 
insure  a  long  life  of  low  contact  ri-sistance  —  and  the 
famous  M  1 N  E'>i  Water-Seal  automatically  protects  con¬ 
nections  from  dirt,  oil  or  water. 

.A  u  tilf  larii-ty  of  hi:i-s.  shiiiies  and  pm  comhinations  arr 
aiui/uMe  to  mn-t  the  fyortahtv  /xaivr  nyuirrmi-ntx  of  TV, 
h'.M,  AM  or  t'A  ('iixuitx  ,Vo.  -tAtHKt  Stale  plug  Ulus. 


NfW  tOOKS  (caatiaiw4) 

employed;  the  student  may  lie  left 
to  wonder  about  the  usefulness  of 
thi.s  very  important  symbolism. 

In  .several  chapters,  on  the  other 
hand,  the  author  seems  to  go  too 
much  into  details.  The  study  of 
resonant  circuits,  for  instance,  cov¬ 
ers  one-sijeth  of  the  total  number  of 
pages,  and  a  paragraph  on  the  Max¬ 
well  and  Wien  bridges  is  inserted 
as  a  part  of  the  basic  treatment  of 
network  theory.  These  and  other 
similar  objections  cannot,  however, 
detract  from  the  value  of  the  Ixxik. 
It  is  an  excellent  example  of  text¬ 
book  writing  and  should  Ik*  recom¬ 
mended  as  such. — K.  (J.  ET'BISI, 
Stipe rt'ininif  Engineer,  Airborne  In- 
stnnuents  Laboratory,  Mineola, 
S.  Y. 

(IhiiiiPN  un«l 

FIrrtninir  tlarillons 

By  F’aci.  D.  I’F.f.RY.  The  John  Day 
Co.,  Sew  York,  H»1S,  14fi  jmyes,  $;t.75. 

Thoi’GM  aimed  at  aiding  organists 
and  others  in  adapting  their  musi¬ 
cal  knowledge  to  the  art  of  campa¬ 
nology,  this  book  also  fills  an  im¬ 
portant  gap  for  the  electronic  engi¬ 
neer  whose  vocation  or  hobby  is 
electronic  synthesis  of  music.  Avail¬ 
able  instruments  for  duplicating  the 
sounds  of  Im‘11s  are  descrilaxl  and 
discussed  in  general  terms,  without 
comments  on  the  merits  of  individ¬ 
ual  instruments  or  improvements. 
■Much  emphasis  is  placed  on  the  gen¬ 
eral  techniijue  of  playing  bells  and 
chimes  from  a  keyboard. 

The  author  defines  a  bell  as  any 
instrument  of  any  shaja-  or  material 
that  gives  forth  a  ringing  sound  on 
being  struck.  An  electronic  caril¬ 
lon  is  a  set  of  bi'lls,  tuned  chromat¬ 
ically,  playable  from  a  clavier,  and 
employing  electronics  in  any  or  all 
of  three  steps — prialuction.  trans¬ 
mission  and  amplification  of  tones. 
The  liells  are  generally  carefully  de¬ 
signed  and  machined  rmls  or  tula's 
rather  than  traditional  ladls.  though 
a  few  electronic  instruments  ilo  use 
small  campaniform  tonal  sources, 
nitferences  in  methmls  of  hanging, 
points  of  suspension,  tuning,  strik¬ 
ing.  dimensions,  pickuti  of  tones  and 
in  liK-ation  of  speakers  are  the  dis¬ 
tinguishing  marks  of  the  ditTerent 
manufacturers.  The  bell  tone  is 
picked  up  either  by  microphone  or 
by  electronic  pickup.  It  is  also  pos- 
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ics  from  hijrh-powerod  industrial 
cirruits  to  low-levol  communications 
circuits  is  comiilete  atul  compre¬ 
hensive  without  beintr  sketchy. 
Liberal  references  to  the  literature 
su^'trest  further  study  for  tho.se 
who.se  interests  or  needs  >ro  beyond 
the  .scoiM*  of  the  jreneral  text. 

The  first  eijeht  chajiters  of  the 
book,  coverinif  basic  jihysical  con¬ 
cepts.  ebs-tron  emission,  vacuum  di¬ 
odes,  linear  and  nonlinear  elements, 
and  vacuum  tuln's  and  vacuum  tube 


sible  to  jrenerate  bell  tone.s  electron¬ 
ically,  but  accordinir  to  the  author 
no  such  set  has  been  commercially 
successful. 

■Ml  manufacturers  construct 
automatic  players  for  their  instru¬ 
ments.  for  u.se  when  a  carillonneur 
is  not  available.  Some  use  punched 
rolls  much  like  tho.se  for  player 
pianos,  while  others  use  slowly 
rotating  di.scs  that  actuate  the  con¬ 
tacts  of  strikinjr  circuits.  In  addi¬ 
tion.  manufacturers  make  Antrelus 
tiells  and  automatic  clocks  that 
strike  the  (|uarters.  halves  and 
hours  on  the  carillons,  -j.m. 


Hasii-  Klri'tronics 

By  Rover.  (I.  Ki.orm.™  and  Mai  rick 
W.  HoKKKI.I..  John  H'i/ry  «f  Sonn,  I  nr., 
V»-«-  York  atnl  ('hiif>mnn  t  Hall, 
l.tniitril,  l.onilon,  4.t."i  /taffr* 

$.5.00. 

Thk  INKILTRATIOn  of  electronics 
into  virtually  every  branch  of  sci¬ 
ence  and  industry  has  created  a  de¬ 
mand  for  mechanical,  chemical,  civil 
and  aeronautical  enjrineers  with  a 
basic  knowledjre  of  electronic  fun¬ 
damentals.  Hanic  Klertronirn  fur¬ 
nishes  an  excellent  test  and  refer¬ 
ence  IxMik  for  collejre-level  courses 
of  this  tyjie.  The  reader  need  only 
have  a  knowledge  of  basic  physics 
to  understand  the  material  pre- 
sent<-il. 


verbatim  from  Kbs-tfler’s  previous 
l>ook.  Indii-tfrial  Elrrtronicn  and 
Cntitrol.  These  chapters  are.  how¬ 
ever.  ui)  to  date  and  thoroughly 
suitable  for  rei)etition  in  this  book, 
■iince  it  is  unlikely  that  any  one 
reader  would  have  need  for  l>oth 
books. 

The  remaininjf  half  of  the  b<M)k 
presents  the  (iractical  side  of  the 
subject  with  numerous  circuits, 
curves  and  photojrraphs  to  familar- 
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convenience  in  operation  and  installation 
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Stands  for  Quality 

Low  Frequency  Crystal  Units 

A  special  prtKcss  has  been  developed  to 
overcome  fragility  and  give  sturdiness 
to  this  STANDARD  unit.  Range — 200 
to  12(K)kc.  CT  and  DT  cut.  Hermetically 
sealc'd  and  filled  with  dry  nitrogen. 
(jiMid  stability  over  wide  temperature 
range.  Mc'ets  government  spc'ci  beat  ions. 

Write  or  wire  for  additional  informa- 
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damping 


magnetic 


ize  the  nonelectronic  man  with  the 
tools  used  by  the  electronic  eniri- 
neer.  A  colleRe  course  built  up 
around  the  information  presented 
in  this  book  mijfht  conceivably  be¬ 
come  a  re<iuire<l  part  of  the  curricu¬ 
lum  at  collejres. — j.f. 


answers  your 

TRANSFORMER  and  REACTOR  PROBLEMS 


TV  Pii‘liiri>  I'rojt'Ttion 
ami  Fnlur^rmrnt 

By  Allan  I.vtel.  John  F.  Rutfr,  puh- 
lither,  Ine.,  Seu-  York.  1949.  192 
pagff,  (3.30. 

The  optics  involved  in  television 
picture  projection  is  l>ecominir  re¬ 
quired  knowledge  for  many  ele<- 
tronic  engineers  engaged  in  this 
rapidly  expanding  field.  This  book 
presents  a  technician-level  discus¬ 
sion  of  the  various  systems  appear¬ 
ing  in  commercial  receivers. 

The  physical  concepts  of  light,  in¬ 
cluding  reflection  and  refraction, 
are  presented  fir.st.  The  effects  of 
len.ses  and  mirrors,  such  as  those 
u.se<l  in  projwtion  television  sys¬ 
tems,  are  then  explained  and  vari¬ 
ous  .systems  are  discussed. 

To  date,  relatively  few  different 
projection  television  systems  have 
received  much  attention.  The  Sch¬ 
midt  system,  and  modifications  of  it 
employed  by  North  American 
Phillips,  KC.A,  (IK  and  others,  fur¬ 
nishes  material  for  a  whole  chap¬ 
ter.  Another  chapter  deals  with 
commercial  applications  of  refra<- 
tive  projection  systems,  and  a 
special  section  is  devoted  to  the  not 
yet  commercially  adapted  dark- 
trace  system. 

The  book  al.so  includes  a  brief 
discussion  of  theater  television,  and 
lists  the  obstacles  that  must  first  l>e 
overcome  before  such  possibilities 
tiecome  realities. — .t.k. 


«pC(itK«tiofi«  l«n  T-2^.  L'.S.  Navy 
I6r-W,  Signal  ( urp«  71 
and  othcrv  Whaiavcr  )i>iir  apph 
canon.  ««t  ciactly  »hat  vini  »ant. 
from  a  lumpletrly  reliable  M>urce 
-»put  your  problems  tn  the  hand« 
of  Bendik  Radio. 


Regardle^c  of  how  unufual  your 
apa«ilKaii<»n«,  or  whether  your 
order  ii  for  one  or  a  miltioo. 
tWndii  Radio  will  de«icn  and 
huild  hermetKally  tealed  (ran*- 
former*  and  reactor*  to  meet  your 
oevd*— a*  well  a*  jiovernmeni 


Writ#  for  moro 
information  or 
outlino  your 
roquiromontt. 


By  Krn>xt  J.  Vot.T.  I'itmnn  Puhlt-nh. 
iHg  (’o.,  York,  19 f9.  Sr><f  piif/rA. 

Thls  book  repre.sents  a  unique  ap¬ 
proach  to  the  preparation  for  new 
Ft’K  radio  operators  license  exami¬ 
nations.  The  author  has  combined 
the  objectives  of  a  basic  radio  text 
lKM>k  with  a  limited  but  repre.senta- 
tive  numlH'r  of  actual  K('C  study 
guide  questions  at  the  end  of  each 
chapter.  The  objectives  ap[>ear  to 
Ih*  to  give  the  reader  a  more  com- 
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or  square  case  styles  and  arc  guaranteed 
for  one  year  against  defects  in  workmanship  or 
materials  Refer  inquiries  to  Dept  FIO 
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SINGLI  RANGfS  from  I  mo  full  koU  fo  10 
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nao  VACUUM  thermocouples 

•  TYPE  F,  contact  type,  and  TYPE  FI, 
with  iniulatrd  heater,  aoailable  in 
ranqet  of  I  2  milliomperet  and  over 

•  TYPE  M,  contact  type,  25  MV  output, 
constructed  in  ranges  of  100  milli- 
omperes  and  over 

•  TYPE  U,  with  insulated  heater,  for 
measurements  at  ultra  high  ftequen 
cies,  made  in  ranges  of  )  milliomperes 
ond  over  Streamlined  to  mahe  con¬ 
venient  use  in  cooi.al  cables  or  fittings 
possible 

•  TYPE  R  for  rodiont  energy  measure 
ments 

iVrrIe  Oepurtmenl  V[  for  latest 
informalite  bulletins 
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prehensive  treatment  of  the  techni¬ 
cal  a.sjpects  of  the  FCC  examination 
(lue.stions.  AlthouKh  the  text  gives 
a  substantially  detailed  explanation 
of  many  actual  examination  ques- 
tions  it  is  obvious  that  a  detailed 
treatment  of  all  examination  (jues- 
tions  would  be  impossible  within 
the  limits  of  conventional  text  book 
size.  However,  the  author  has  pre¬ 
sented  the  subject  matter  in  a  clear 
and  concise  manner  throughout,  to¬ 
gether  with  a  generous  (juantity  of 
well-coordinated  illustrations.  A 
chapter  on  the  elements  of  radio 
mathematics  is  also  included  to  pro¬ 
vide  a  goorl  foundation  for  circuit 
and  problem  solutions. 

It  is  the  opinion  of  this  reviewer 
that  Radio  Technology  is  a  valuable 
supplemental  contribution  to  the 
field  of  radio  ofierating,  particularly 
to  the  new  student  preparing  to 
((ualify  for  the  radio  ojierators  ex¬ 
aminations.  -J.  L.  HOR.Nl’Nd,  Sup- 
erriKor,  Radio  Rlectronics,  Walter 
Hrrn  If  Junior  College,  S'ew  York, 
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HKAMA  i'ATAUmJIB  VuU- 

itMhfd  f«>r  The  itrillt<h  Klefirlral  A 
Maruifacturf'D*'  Annixiatton  Inc.  t>y  lllffe 
A  l.td  for  privattf  tli.strlbution  to 

l>rliH'ipaI  huy*-rH,  dixtrlhutorH  and  other 
etivt*  of  Hritlnh  Industry, 

iiacen,  tiuurirl  i 'onipUatnin  of 

(h-tailed  inforination  and  tllu^t^ationft  of 
lintiHti  rioal  pnMlintH  ratiKinK  from 

heavy  |Miwer  plant  apparatUK  to 
applianreM.  with  «'oi?ipr»  heiivivtp  reforenro 
data  for  rapid  hlentlht'atiuii  of  nupply 


Itimtrahon  shows  o  Diesel  engine 
pertormence  ennre  Ignition  wos 
•boMt  I  degrees  after  top  dead 
center  Reoh  pressure  occurred  fJ 
degrees  offer  top  deod  center, 
thus  ongulor  position  of  cronli  is 
more  tovoroble  for  etticientiv  con¬ 
verting  pressure  thrust  into  me 
chonicol  rototion  Smoll  morkers 
on  curve  ore  5  degree  mdicotions, 
lorger  morkrrs  top  deod  center 


INTP:UN.\TIm\ \L  IlAltIO  TrUK  KN 
rV^  IuiiPKIH.V  KiUtrd  hv  lUrnard  H.  Ita 
ham  M*'rtiards  i  Puhli.^ht-rs)  Idd.,  Tin 
I it.iiiipiatih,  \V<Nt**rn  l«at*',  l»n<lon,  W.  !•. 
l■^lKl  lnd.  tl<'  paK*'^.  42;  <  i|ie>ratins: 

•  harai  tR-rKtloix  and  pin  ronnrn'tlonn  of 
toiim*  iri,ii‘»«  dilT*T»-nt  radio  of  all 

i\|MN  rnariufa«'tiirod  thrtiUKhout  thn  world 
liii  iiidifiK  tvp«  N  ijtx  d  hy  th«*  Arnu  d  Sors 
n.s  DRf  fho  hrltl.Nh  f ‘ominonwoalth.  IJ.  S 
.ind  I'urop*-  Irixtriiotirifin  for  tiHfnft  th«‘ 
talil*  ar*>  ku*  n  In  1 4  forvi^t)  lanKuaKi^n  .i> 
wi'll  .i*  in  Kn»;li>ih  IMn  oonn*‘<tlomi  ar*- 
Kivin  In  oolutnriM  ndjoftit  to  tula*  rtiar- 
a«’t«  rl'tli-n.  flirninatinK  fn'«  d  for  r»  forr*n» 
to  otliD-r  .'-♦•ftion'*  Major  Mi-otionx,  oaf  h 
«ooipl«t»*  lf»  l!M*lf.  oo\»r  radio  r»'i*r*lvlnB 
till*  .  tm-di*  transnilttinic  tul>f«:  oth«*r 
tr  I't-rnittinK  tuh.*s  rRM  tith-rn  ;  thvratmnN 
r»  •  ilator  and  rontrol  tuning  indt 

«Mt  j-  .  ratloNh  ra\  tiihi  'o  arid  phototuh»n 
\  t.  Kfh  v«-t'tion  •  oVR-r'*  ran-  tuhon  and  th»ir 
>  ipiiv.ih  ntH.  vsithont  Bivins;  data  Six 
p.iB''^  **t  diastrainif  of  iuh»-  has*-M  ^rlv*  pin 
»iuin!>«r'*  f4.r  th*'  «lilf*r*rit  of  ha-*?* 

tfiroiisrhi'iit  th.  world  A  final  v,,*. 
♦'••i  KiVfji  tniN-  m.iiaif.ii  tur»  tn  ahhr>‘Vi.i- 
t loll*-  ant!  a*ldr« 
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maintain  a  perfect  pressure-time  curve  with  the 
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I'lf.  p;is;*'N.  $l»ln.  Trlmatilv  itit<  nd*-d 
I'nnic  aU  ut  un  atR^r  uniformity  In  pr****- 
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oiiflin**  fiirtii  and  ntittih*  rins:  .  capitaliz.i 
tnai  pun*  tiiation  .  >|w>Minir  .  Hhf>r*‘Mntii>r.o 
fi-r  t»M-hnli*al  t»rniM.  handling  tahh*^  and 
lllii^tratlMtin  .  ftatidard  hihlniirrapfin'a I 
•‘tvh-.  B»ru*ral  format  for  ilhist  ratninN 
to  .inv  orB  inixatioti  r**-|H.nNihlv  for 
•■•litins;  arttl  puhtio-hiritr  t*  i  finn  al  d«M'U‘‘ 


4507  N  RAVfNSWOOD  AVC  CHICAGO  40  ILL 

Pioneer  Mjoufoc tureri  of  f/ectroofc  fguipmont 
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actual  »tzc 


[SCOVILl] 


C«M 


Detroit  ' 
Cl^vetAOd 


A  rugged  on*-pi«€« 
foot  lovoling  scrow 
made  postiblo ...  only 


:V 


Here  u)  Another  example  that 
ahowA  what  Scovill  can  do 
w’lth  cold  heading  to 
give  a  cuatomer  a  finished 
(>art  that  ia  stronger 
and  more  reliable  in  service 
than  if  it  were  made  by 
any  other  process. 

If  you  need  fasteners  or 
other  special  parts  in  this 
general  size  range, 
ch*s-k  with  Scovill  first. 


"Ouid*  to  llio  Prefitobla  Uto  el 
Cold  Hsodinf"— ■ulletia  No.  3 
da.cribet  Ike  odventeae.  end 
limitolient  el  thU  |trexs».  If  yee 
kove  net  received  yeer  ce^y, 
write  today. 


MSntna  FntrMi  SMt  VmntiSr  Itrae. 
SccriS  HMiKUHof  Cc  eacmSi  14  Cn. 


Non  York 
Lo»  Argeiri 


Wheaton.  Ill 
•  San  Francisco 


Backtalk 

This  tiepaiiment  is  tiper- 
ulrii  as  an  tiprn  ftirum 
where  tiur  reatlers  may 
tiiseuas  |irohlems  iif  the 
eleclniiiirs  intiusiry  tir 
cttmiiieiil  ii|Niii  articles 
which  KI.HTKOMtS 
has  ituhlishctl. 


Yi»u  .MaWe  *Kin — 

We'll  Buy  'Km 

Dear  Sirs: 

In  the  APRIL,  1»49  Klectronics, 
under  Buninesf  Briefs  there  was  an 
article  to  the  effect  that  computer 
manufacturers  are  making  their 
«)\vn  tubes.  This  fact  is  of  consider¬ 
able  interest  to  us,  inasmuch  as  the 
aircraft  industry  has  .seemingly 
lieen  a  "lone  cry  in  the  wilderness” 
for  over  nine  years,  in  an  attempt 
to  arou.se  some  interest  amongst  the 
tulle  manufacturers  toward  some 
really  reliable  tubes.  They  have 
finall.v  come  out  with  a  few  of  what 
they  call  a  "ruggedized”  line  which, 
as  far  as  we  can  determine,  is 
simjilv  hand  jiicked  from  the  regular 
production  runs,  and  emliody  no 
re;d  improvements.  It  isn’t  as  if 
they  couldn't  make  them.  For  ex¬ 
ample;  The  telephone  company  has 
had  some  reiH*ater  tulies  buried  in 
the  middle  of  the  Atlantic  Ocean, 
o|HTating  for  years.  .Another  ex¬ 
ample,  the  manufacturer  of  the  first 
aircraft  radio  had  felt  that  specially 
designed  tulies  were  essential,  and, 
some  of  the.se  are  still  gisid  after 
19  years  of  practicallv  continuous 
operation.  However,  they  stopped 
making  them  because  thev  cost  too 
much  and  the  market  was  too  small. 
In  this  connection  we  did  not  com¬ 
plain  about  the  price.  In  fact  we 
have  indicated  our  willingness  to 
pay  many  times  the  usual  cost  in 
order  to  get  reliable  tulies.  We  have 
not  even  insisted  on  an  extra  long 
life,  as  long  as  we  can  be  sure  that 
thev  will  run  a  certain  length  of 
time  so  we  can  change  them  before 
they  fail. 

The  Tiroblem  of  reliab’e  tubes  is 
one  of  the  most  serious  confronting 
the  airlines  (  and  the  air  forces)  to- 
dav.  The  m(Mlern  airplane  is  an 


in  a .... 
small  package 


fTRIAD’S 


...with 
exclusivl 
construction 


Thi«  aiploded  viaw  o4  o  Triod  G#oform«r 
phy^Kol  Trontform«r)  illw«tratat  th«  <onttrwrti#g 
which  Triod  G^oformert  ond  "HS"  Htgih 

Fidelity  TrontFormert  %o  outstanding  m  perForg|» 
once  Although  of  eRtreme  tmoll  tile,  thete  un||| 
deliver  o  ronge  oF  performance  wiuolly  Fouitrf 
only  in  much  larger  t/ontformert  -  a  feature  gf 
primory  importance  in  the  construction  of  high 
quolity  equipment  for  geophycicol  ond  general 
electronic  opplication» 

Tried  buildt  high  performance  into  thete  unite 
through  odvonced  detign,  eaoct  tooling,  cpecial- 
ifed  engineering  ond  the  u%e  of  hnett  ovoiiobi# 
moteriolc  Built  to  meet  JAN  tpecihcotionc.  in¬ 
corporating  Tnod't  improved  method  of  her 
metic  teciling.  and  vacuum  impregnoted  by  the 
eRclucive  Climotile  "  procett.  Triod  Trontformerc 
ore  more  thon  meeting  today's  eiocting  per 
formonce  requiremenU  Yet  their  coct  it  little 
more  than  thot  of  ordinory  coted  typet  For 
informotion  and  pneet  o>^  Triod  lloetroffiic 
Trontformore  write  for  Catalog  TR-49. 

For  informotion  ond  prices  on  Triod  Geo* 
formort  (Goaphysicol  Trantfermeri)  write 
for  Cotolog  GP*49. 


a2S4  fogolvada  GUd. 
L#o  Aogalai  44,  C«IH. 
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iACKTALK 


ri3®ei  mvD  0? 


EISIER  — ManutKtures  Complete  Equipeot  for; 

•rOT  WfLOffIfl  ClMtri«.  f«r  V«  t«  2M  KVA. 

A  C.  ARC  Wf  LOtRt  Ifm  IM  !•  4«  Amp 
TRAMtf ORMIRA  aM  AtAtiAPi  TvVm. 

INCAROCtCtMT  LAMP  ManafplMnitf 
riUORfACtRT  TUaC  MaMwfatiw'tnt  CamipaiMt. 

Rfoa  ilea  MARIRA  CQUIP«(WT 

tLtCTROaiC  CQUIPMINT  Vacawm  PhmP.  £tr 

WtT  6LAAA  ALICIN6  “'3  aiMltinp  tf  >jtt 

IIALIR  laOINtlRlNC  CO.  l?iC  .  174  Aa.  Htfc  .  Rwrara  >.  W  ) 


riNI  IIIBBONS 

or 

TUNGSTCN  ond  MOLYBDENUM 
QuolitT  and  occuraev  Ea  out  lcd>riea* 
Man  oi  Tunaalan  4  Molybdanuoi  Bib- 
boat  Rov*  caaroctartsad  our  ooralco  lo 
Ik#  Doctroa^  laduatry. 

A  dovolopmont  o# 

.H.  CROSS  Co.  H 

II  •Mkami  U.,  Mta  Tarl  7.  N  V. 


Mi^  k  MMi  mii«  i$m  mm.  am^^a 
Mmi  mia  airti  «t  ln«p. 
laM  raa  UfilM  CMKl  Ilmt  IJSH 1 
L  rnapOl  kaMk  lU  ta  cjtmm  -  AwBd 


MICROMETER 

FRIQUINCY 

a«p  naiuaar 

MITIR  af  traa««aclaR 

"  "  »  u  sr  AM  tuo  KC  «•  l7»  MC 

LAMBKIN  LABORATORIES,  INC. 

B/odaaloa,  Plo.,  U.  S  A 


EL-TRONICS,  INC. 

Raaoatch,  doaoloptnoat.  ond  maauloclura 
ol  oloctroatc  oquipmoaf-  a  ainqio  modol 
lo  lorqo  quantttiaa. 

Spocjoiials  IB  CoiqorMuiJor  aquipoionf 
2447-47  N  Howard  St  ,  Pklla  3),  Po 
Cartlold  S-2024 


a7»l  IRVII  MAWR  AVI 

BROBLEMS  IN  MANUFACTURING 
VACUUM  TUBES^ 

Wa  bviid  otiy  oad  oil  kmda  ol  aquipmaoi 
lo  your  apacilicoiioa  ond  daatqn  tor  tha 
POAufoclura  o<  tubaa  or  oaaoctotad  prod 

BUCK  INCINIERING  CO 

IT  I*  Ma.t,  It  IimImM.  n  J 


PRINTED  CELLOPHANE 


I  iiUiful  •  Half  Aifhaaik#  •  IVIIinihana.  pri»ca%*ad 
In  Ri»ll»  >'a»v  t<i  l*uv  •  KaRr  tu  apply  •  uar^t  for 
l*arl  at  ittg  •  rtunt  of  Sala  adkafiiaing  Taria  mark* 
ina  and  Mrrraft  Wirr  tarmmal  idantiRratkon 

TOPFLIGHI  TAPE -YORK.  PA. 


SUB-MINIATURE 

PRINTED  ELECTRONIC  CIRCUITS 

aradaead  trail  vaor  ackaaiallaa  ar  aalBllaA  alac- 
traaia  aaaiaaiaiif.  CIraaita  Arad  aa  rammlaa  ar 

air  driod  aa  atafttra  aad  aaoar  aaraa.  CanAdaattal 
i»fataa 

BLASTICS  4  ELECTRONICS  CO. 

272  Nortlikiad  Av#.,  Buttolo  t,  Naw  York 


OfR 

you 

KMOW- 


We  he»e  more  than  30  eicitinq  modoli, 
2-$peed  recorderi.  24  hr.  recorder!.  co»>- 
Ferenc*  recorder!  and  many  other!.  Get 
the  Fact!  in  our  new  I6  page  catalog. 
Complete  !pec>r>cation!  given.  Write 
today  For  your  copy. 


iaaitaf  tar  Amall  Taa*  Oiaa  A  il»r«Na«T 
mtn  Tap*  Inm  A  n^rrm*  >.n  •(.«  a  •. 
Ott  MV  •  va  I  S  A  1  a  i*  *.i 

atiW  In  thi'-a.ie  a  A  tac  i""  .(>•' 

OMUlc  *qui*a««ai’  t'w  fttitln  viu  ^ 

ua  aliMM  fiiui’  raquit—iBBiA 

Daol.  E  l 


'X'hen  you're  in  need  of  !ome  product 
or  !crvue  lo  ipeed  and  improve  opera- 
lion.  or  save  monei.  you  mav  hnd  it 
here— in  the  (  ontactv  S  •  tion.  .  .  . 
each  (>i«< 


•‘electronic”  airplane,  from  fuel 
Kage  to  radio,  and  by  far  the  major 
portion  of  our  trouble  with  elec¬ 
tronic  equipment  i«  from  tube 
failure.*. 

Incidentally,  we  would  be  happy 
to  find  out  just  exactly  who  is  mak¬ 
ing  reliable  tubes.  If  they  are 
types  we  can  use,  we  would  be  glad 
to  buy  them. 

A.  F.  TatMBL'iJ. 

Kattio,  Electrxral,  d  fnAtrum*  nt 
h.'Hi/tn*  tnnif  ^*upf 
I’Hitf-tl  .tirliftea 
Y  'Piirapo.  illtnoiA 

r«Mi  Muii\  Iroiin 

Dkar  Sues: 

Tiil.s  i.hrrri'.R  i.s  to  comment  on  a 
portion  of  the  article  entitlinl,  “Ri- 
ducing  Cost.s  in  Receiver  .Manufac¬ 
turing"  publi.shed  in  Kl.KCTRONU'S 
for  ()ctolH*r.  !  \va.->  especially  in¬ 
terested  in  the  problem  of  soldering 
irons  which  cooled  otT  too  rapidly, 
due  to  high  speed  prisiuction-line 
soldering,  and  the  way  the  problem 
was  solved. 

It  .seems  to  me  that  a  simpler  and 
better  solution  would  be  to  continue 
using  the  same  irons,  but  hook 
them  all  to  a  supply  line,  and  power 
this  line  through  a  transformer  to 
raise  the  voltage  of  all  irons  just 
enough  to  keep  them  at  the  nei-es- 
sarv  temperature.  As  long  as  the 
irons  are  being  used  so  rapidly 
that,  with  normal  supply  voltage 
they  U'crime  too  cool,  it  would  not 
damage  them  any  to  run  up  the 
supply  voltage  so  that  they  would 
supply  enough  heat  and  stay  at  a 
siitticiently  high  tempi-rature 

If  there  were  any  question  about 
an  iron  getting  too  hot,  if  a  worker 
should  pause  a  little,  thermostat 
irons  could  be  used,  or  thermostat 
iron  stands,  so  that  if  any  iron  on 
this  higher  voltage  supply  line 
should  1m>  left  without  use  for  a 
while,  its  temperature  will  not  be¬ 
come  excessive. 

Two  advantages  of  this  system 
over  the  system  described  in  the 
article  would  be:  f  1  ■>  the  worker 
would  not  need  to  be  oFianging  irons 
tieriodicall.v.  and  one  iron  nnl.v 
for  each  worker  would  mean  only 
F  as  many  irons  operating,  reducing 
the  cost  Ilf  eltH-tricitv  required  to 
heat  the  irons. 

Pai'i.  K.  Smay 

rA.<vji7.i. 
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Professional  Services 

Consulting — Patonts — Design — Development^ — Measurement 

in 

Radio,  Audio,  Industrial  Electronic  Appiicr.ces 


S  BERTRAND  BARNARD,  ILB.,  M  L 

KBGISTKBCD  PATCNT  ATTOENCT 

MeHMBlrei.  Clertreatc 

Aut<>se<elvc  end  Alrrrafl  Petenu. 

PATENT  ANALThKS  ead  LNVWTIOATION 

9l  tl  4Ist  Avenue 

Lec<  tsieied  CHj  l,  N.  T  miMI  4-l4tl 

1 

'V^OUR  card  here  buildi  preMiKt  tor 
you  and  hclpi  to  make  pour  name  | 
familiar  io  the  field.  The  cot<  ■■  I 
eatremclp  email  io  proportioo  Pj  iii  | 
Talue  at  a  butinett  aid. 

r 

1 

« 

PICKARD  AND  BURNS,  INC. 

Coniullinf  F.IrctronU  Engtnteri 

Anelrets  end  Rreiuetlea 
er  RsJle  Systems 

Reeserrh.  Oevelupwent  A  Desiga 
ef  Spertel  Bectruali  Enulpieent 

CROSBY  LABORATORIES 

Murray  G.  Croshy  Cf  Staff 

KM,  OommitBt«‘«tlonn.  TV, 

I»tiietrlAl  KitHtroalm. 

IllAb  Krt^uency  ll«‘«tlnd 

littiurAtorjr  A  Model  Muip  At : 

12ll  Old  CvHiotry  ltd  .  Mineiile.  N.  T. 

Oarden  City  7 

HANSON-GORRILL-BRIAN  INC. 

Product  &  Mfg,  Deteiopmemt 

fXBt'TRICAL-  rXETTmONlO 
IITDRACUC  •  MKCHANICAL 

(me  rontlneaiel  IIIU  nieo  Cove.  N  T. 

(;i««  Cove  4<im 

ALBERT  PREISMAN 

Ctnsulliiit  F.nyinetr 

Televtilnn.  Pulse  Te<4inl<iues  VIdM 

Amplifiers.  Pbeting  Ne(w%wfcA 
laduvirlsl  .Apptlenree 

Affliletvxi  with 

MANdORMKNT  THAININQ  AMOCUTttt 

1141  Mih  4i  .  N  W.  MesMagten  It.  D.  C. 

EOGERTON,  GERMESHAUSEN 
&  GRIER,  Inc. 

Consulting  fngineers 

Rneerrh  Deveinprrent  end  Menuferture 
if  Eledronlr  eD<l  Rtret«»s«-<tple  Bqulpneal 
tperlelUli  In  lllfti  ^oeed  I'hoCocnphy 

Ul  BreoAlin#  Avenue  BoeUje  11.  Mess 

KENT  LABORATORIES,  INC. 

M'/del  /ft  MrtMs  6  Pljtthj 

Rlertm  MerbABloe: 

Iteelgn  •  Itwrl.^puHmt  •  UAnuferture 

Precision  MvNiieBlenl  dperleUais 

SM  WertMiitoo  A*e.  Ilewiliome,  N  J 

IVJepIlooe  llA  wibome  T  €7i7 

BERNARD  SACHS,  B  E  E.,  MS.  I 

RffisIfffJ  Pat f ml  .lyrml  f 

Spertalld  la  elerifnatr  resse 

1413  E.  Ifth  m.  Bmobhm  M,  M  T  I 

t'loverdele  1  4111  1 

r 

ELECTRO  MECHANICAL  RESEARCH  INC 
SpfctahtrJ  Kfifurrh  nnJ  Manufacturr 

llifb  end  l^tnv  Preaueno  iTrmIt  frer^Ltomeot 
Rlwtrimir  Meeviirinc  and  Test  Equipnent 
opitcel  end  Infra  K»]  {<(udlei 

H|wiei  Oeut'hytlrel  ^k}u;pAient 
^utomeilr  lh«pertlua  Itet)r«a 

Kldiefleid.  Tona 

MEASUREMENTS  CORP. 

Rrsrartk  ^  Manufa/turiny 
f  naintm 

S|i*^  lellatt  III  the  InmIjoi  emi 

I>i'Ve|>i|Htu  i4t  <d  Kiee  lnmli  Te^t  IlialtUllirlltA 
.  -.ntirn.  N  J. 

SERVO 

CORPORATION  OF  AMERICA 

Con^u'tJitti  on 

ISeotronle  C  mlrol  I'rohleas 
for  tnduetry 

New  Hyde  Perk  Umg  IsUnd.  N.  T.  | 

ELECTRONIC  ENGINEERING 
CO.  of  CALIFORNIA 

Hadio  end  PHectroole  rrmeultlfif  end 
iVMicnfng 

JrUW  W  Mr<en'h  Ht  Uw  Aocelee 

Ul'lUirk  T  MJl  C»llfi>rni» 

MICROCIRCUITS  COMPANY 

Cr.ftfultMton  l'>cteIopfrunt ‘  MjnulMtufe 
PuiSTKir  CHUTIT 

APPU  ATMNS  end  PAINTH 
rondurtUks  HeeUteare,  end  Megne'lc 

Pelnta.  Pe^tee.  end  IM  Melts 
fiir  KsprrtmentAtion  end  l*r«elurtion 

New  HiifTelo  Mh'hlfeo 

SERVO  TEK  FRODUCTS  CO.,  INC. 

Srrio  SjiiUmi  •  Poiilion  Recordrn 
Molor  lnlegralor  Syilems 
apsrlelio's  la  Rectronie  Malor  Hpaed  Contrtl 

4  Oo»lwln  Avenik#  Peti  i  mm.  N  J 

Tel  ARrnorv  4  3S44  TeiiWype  PAT  19# 

ERCO  RADIO 
LABORATORIES,  INC. 

Radio  Ci»mmuni€ntioni  f.'fuif^mrHt 

BbCtoeerlnf  •  |>#s1cn  •  OerelDpeN^i  .  pmduetlcjo 
Pt<Mieers  In  PrKittoorjr  Ablft  Telegrepti 

Qerde*  City  s  Iy>ag  Mend  •  Ne«  Terfe 

Eugene  Mittelmann,  E.E.,  Ph  D. 

Contuhmf  tn^inffr  l‘hyiinil 

lllgb  Kretiueno  lleetlng  —  Indusutel  tUecCrrs  m 
Applied  I’bjeke  end  Metbesnai.a 

549  W  Weehlnroa  Ulrd.  Chir^go  4.  lU 

mete  t-40tl 

A  F.  SMUCKLER  &  CO.,  INC. 

Flfdrumu  anj  ('ommumicaliom 

duigiiieers  end  MsnuPeKurer* 

:«1  Its  Ttllirr  ntreet  Brooklyn  1.  N  T 

lUter  1  1141 

PAUL  GODLEY  CO. 

Consuitina  Radio  Hnainr/rs 

*;ri  at  Nftn  n  n  j 

tM  l»ae  Little  reUe  4- into 

NIAGARA  ELECTRON  LABORATORIES 

CitNSfTTATION  liCKlOS  ■  CO.NftTRI  CTION 
mm;  THK  THKHMtN'AP  H>XAY 

Aperlsiitiikf  la  sutgilun  of  prebleme  of  elertronlc 
end  elertro  phyilcel  inilruBieniatlna  fuf  the  re 
seerrti  or  enelytlrel  laboratory  lodwstrlel  pleat 

prubleas  site  Invited. 

Aadnver.  New  Yoi%  CeMe  Address:  .NUTRONLAR 

TECHNICAL 

MATERIEL  CORPORATION 

Communifation/  Coniultanti 
HADtflTKt.MTYFIt  •  P»«Or»NrT  dlf/PT 
tSK  nt/p  HUdlHtllUn 

TtLItTYPIt  UgTWORKt 

411  West  47tk  itrsH  Nw*  Tem  19,  N  T. 

THE  of  placing  your  unusual  problem  in  the  hands  of  a  competent  con- 

REAL  sultant  is  that  it  eliminates  the  elements  of  chance  and  uncertainty 

VALUE  from  the  problem  and  provides  real  facts  upon  which  to  base  decisions. 
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f  r  prontAMi 


Tt»#  «*t«rftl*inc  f«l 


/•4Pt4»*4  Krnptmt 

m  *'V*  **(?*' 


•  T/>rk  llil 
«  kt  1  IIA* 

<W  In 


irnrf  r«t»>  quu<*^  •« 


I  1  riu)k*«in»  <f  lrtrl»c»  (<>  •  (Ml 
h  U»t«  lit*  ticRirt  <4  iN»  ftiftrufariur* 
U<  (Sewriti#  turh  plMturli 


Searchlight  Section 

Clmmft^  A^v9fttu**g} 

■OPPORTUNITIES" 


;USED  OR  RESALE 


UNOISPLAYEO 


RADAR. 

COMMUNICATIONS 

and 

SONAR 

TECHNICIANS 

WANTED 


For  Overseas  Assignments 

Technical  QualUications: 

1.  At  Uatt  3  T*arf'  practical  •xpvrianc* 

io  irutallation  and  mainlananc*. 

2.  Navy  vvtarant  ETM  1  c  or  hiqhvr. 

3.  Army  vvtoran*  TECH  SGT  or  hlqher. 

Personal  QualUications: 

1.  Aqo.  OTor  22  mutt  pat*  physical 

•lamination. 

2.  Ability  to  auum*  rstpontibility. 

3.  Mutt  stand  thorouqb  characitr  in- 

vttliqotion. 

4.  Willinq  to  qo  ovtrttat  lor  I  y*ar. 

Bat*  pay,  bonut.  livinq  allowanc*. 
vacation  add  up  to  S7.000.00  p«r  y»ar. 
Ptrmanant  conntction  with  compony 
pottlbU. 

Apply  by  Writing  to 
A.1,  P.  O.  Box  3414 
Philadelphia  22,  Pa. 

M«n  qualilM  In  RADAR.  COMMUNICA 
TtONS  or  SONAR  qlv*  compUt*  hlttory. 
Inttrvlavr  will  b«  arranqad  tor  sucott- 
lul  applicants. 


DESIGN 

ENGINEERS 


RADIO 

•TELEVISION 


Hoffman  Radio  Corporation  hot 
petitions  open  for  funior  o'^.r! 
senior  radio  and  teleeisicn  d  • 
siqn  enqtneors.  Write  Enq  nee* 
inq  Department,  qivinq  education, 
experience  and  salary  desired. 

HOFFMAN  RADIO 
CORPORATION 

3761  SOUTH  HILL  STREET, 
LOS  ANGELES  7,  CALIF 


SENIOR 

ELECTRONIC 

CIRCUIT 

PHYSICISTS 

for 

Advanced  Research 
and  Development 


SCIENTISTS  AND  ENGINEERS 

W»Mt*e  Inr  intoreeting  gnS  profoaston illy  cSsItonf- 
Int  rMMreh  and  advanced  dOTrataaaiant  In  tSa 
Sold*  at  mtermmtem.  radar  dyrMcaaea.  eanraaiach 
anitflit.  laetfttinantstian.  eamewlara  and  taaaral 
alactranica  SrianttSa  ar  enfinaariat  daffaa  «r  aa- 
tanilea  tarSnIral  ataarlanra  raaalrad  Salary  cam- 
mensarata  with  a«aartanre  and  ahitlt*.  Oirart  la. 
SHlrlaa  ta  Mgr  .  Enflnaarmi  Paraannal.  Bali  Air. 
araft  Carsaratlan.  P  0  Bai  i.  Buflala  I.  A  V 


POSITIONS  VACANT 

KNOI.SKKtt  KX  PKHIKN'  KD  -l.'dr.i 
h.Rp.*f’tt;ita  rt»riaiiltir.i(  f.r 

Kan  t*  Klr*«  Irt.nirn 


HughesAircraftCompany 

(Mr.  Jack  Harwood) 
CULVER  CITY.  CALIFORNIA 


Positions  Open  For: 

PMY^iriAT^  VACUUM  TUBE 

PHYSICISTS  i  ENGINEERS 

TV  ENGINEERS  \  TECHNICIANS 

ADVANCED  CIRCUIT 

DEVELOPMENT  ''  ENGINEER 

ENGINEERS  ^  PULSED  CIRCUIT  ENGINEERS 

Minimum  ol  S  yedrs  recoqnited  exporience  In  addition  to  formol  education  In 
TV  advanced  circuit  development,  vacuum  tube  resoorch  and  raechonical  enqi 
nverlnq. 

Experiencod  microwavs,  eervomechanlsm  ond  analoq  computer  enqineets. 

Salary  commensurote  with  experience  and  ability  insuronce  plan  paid  vaco- 
tione  excellent  opportunity  lor  suitably  qualified  personnel. 

PWoee  furnieh  complete  resume  ol  educotioo.  experience  and  salary  require¬ 
ments  lo: 

Industrial  Relations  &  Personnel  Department 
CAPEHART-FARNSWORTH  CORPORATION 

FORT  WAYNE  1,  INDIANA 


2.  Not  lest  than  liv«  ypors  ex 
perlence  In  advoDcwd  electronic 
circuit  development  with  a  record 
of  occompUshment  qivinq  evl 
dence  of  an  unusuol  deqree  of 
inqonuity  ond  ability  in  the  field. 


MINIMUM 

REQUIREMENTS: 


3.  Minimum  aqe  21  years. 


1.  MS.  or  Ph  D.  in  Physics  or 
EE. 


2U 


Janaorf.  1950  —  ELECTRONICS 


SEARCHLIGHT  SECTION 


StUING  O^POMTUNITY  OfflKtO 

<1  from  po«r  tlN) 

SALKH  KN<*INKKH  V%«nt«Nl  A  K«Nkl  trrhntcal 
m»t\  oith  l•«•kRr»u^il  in  th«  •Irctnral.  «l»c- 
tronic  «nd  tnatriuucnt  firi.l*.  t(«Ira  r«^*rl#nr« 
nrrfM«r)r.  an*!  «  rr*s«>nabi>  Rood  r..nnrciiun  In 
the  Induatna)  Kirrtrunic  and  tnatrumrnt  Iti* 
duAtry  ruattlitn  Involvra  th«>  Aalra  and  promo¬ 
tion  of  A  m'«>cntB«d  line  of  Induatna)  K>ctrontc 
l'om|winrnts  Stntr  aR*>  l  ackftround  and  aalary 
r^lu.rfm**ntA  Appr<-«KtA  aiVrady  to«'«ttrd  »f> 
Nr«  York  ar«*«  pr^f-rr-d  hW-USS.  Klt'ctrunlc* 

gMPLOrMtNT  SfffVfCfS 


4AI.AKIKH  I'KIOONNKI.  t  *.o„|;:«on  Xh'a 
•  'onf.d*  rit' Ik  «>Ar«tdiAh<-d  I'l?  la 

fi-art-d  to  n>«da  of  hiifh  irradr  nifij  nho  arak 
k  •  hanifM  of  roTinaclion  undt-r  r..ndito.t.A  aaaur- 
irM  If  *»nii>lo»«‘d.  fu-l  pr«»r»TtH*n  to  prrarnt 
l-oii;noTi  ?<«  »o1  ri«n  r  anil  addrena  only  for 
i#t.«tlit  }*ctNon'tI  : -'natjliMi  ion  -n^  ;t»-d  Jlra 
Thaynr  l^nnir.ifa  I***!*!  I.,  ,*41  <>ranR«  8l  . 


POSITIONS  WANTiO 

S*H'TH  LMKKIi'A  Klnctroo:  K  “  ‘ 


of  r**N*  ari'h  JO  \»*aTA  mdiislnal  mrn.  2| 

pat>‘nta,  putdo  at'ori*.  t;»-rm4n.  Frrn.  h  and  Por- 
lUKU«*a«  taohntral  lanauikK*A  wanta  rxacutlvr 
|o-«iMon.  I*\V  - 1  4'.'*  KInctronii  a 

TKKKVISloN  KN»:iNh:KU  IIS  in  K  K  North- 
Mratrrn  Tau  ll.-t.i  l*i.  Kl «  Kappa  .N’u  Somr 
Rraduatr  ^orK  A|ff  23  IS  v»‘4ra  Trlavialon 
Hitiadcaat  F  rm*-r  Na\>  HI  Intrrnatod  trla 
v;»ir»n  davalopniant  or  flfid  work  M  'Iwrat 
rw.lR72.  Elaotron't-a  320  N  Mich  can  Avr  . 
I'hicaifo  11.  Ill 

SiLLING  OPPORTUNITY  WANTiD 

SAT.F.S  HKPHKSKVTATIVK  m  '  h  raa-.  area 
no^*  handitnir  rl»»cironic  iirudurf.  intrrratnd  In 
A  rnllar  hn»*A  \Vt(|  anrva  atra  property 


K\  ir»0>,  I'lactronira 


ANYTHINii  within  rr*;«aon  that  la  wanted  In  thr 
rt**ld  aor>«-d  h>  Kli-«'tr(>ni<  a  ran  hr  'imckly 
loratrd  through  hnnK'nie  it  to  ihr  attention  o 
thuuaanda  of  m**j.  whoa*<  Jntrrrat  im  aaaur^d  b« 
cnuar  thia  a  thr  buaiioas  paprr  they  read 


Wanted 

Ettobhslicd  New  Eng  Solti  RcpreMfifotivt. 
Mechonicol  Engineer,  deiires  ONE  oddi- 
fionol  line 

K  %..|!V47.  Klrctrom*  « 

Sin  w  4?i  .!  St  .  Nr  a  York  1*  N  T 


CONTRACT 

ENGINEERING— MANUrACTURING 

electronK  ond  eIcctro-meckonKol  devices 

*  developed  to  meet  yowr  tpeciticot*on« 

#  monyfoctyred  per  iomple  or  drowingi 

TELETRONICS  LABORATORY,  Inc 

W»tbyry,  L  I.,  N  Y. — W*$tbury  7-1021 


TELEVISION 

ENGINEERS 

Televismn  laoioeering  Deportment  regyiret 
tke  MrwKti  of  t«re  pe*W<t  ei»t(neer»  tor 
pdvonee  circott  development  ond  prodnet  de- 
iign  toe  televiiion  receirert  Tkeie  vocpncte* 
ore  tke  retnlt  et  tke  ever  eiponding  ttlevieion 
pctivit»ei  in  tkii  deportnaent 

Compony  ri  o  mo|or  prodycer  ot  finer 
tcleviiion  reccivere  ond  ii  well  ettobliiked 
Compony  i«  iocoted  *n  nortliweitern  New 
York  Stole 

Oppoetymtiei  for  odvoncement  ore  eicellenl 
Solonei  commeniyrote  witk  eaperience 
Oyr  employeet  know  ot  tkii  odvertiiement 
P.|3n7.  Klrrironlra 

IIP  Wral  42nd  S»  .  Nrw  Y-.fk  It  N  T 


i  RADAR 

ENGINEED  PHYSICIST 

WANTED 

.  •  :  mmpssm» 

Mytt  kove  Keovy  experience  in  boiic 
itydy  ond  reieorck  on  new  rodor  tyttemt 
ond  itmilor  electronic  egwipment 

Excellent  opportyntty  tor  Senior  mon 
Jyniori  pleoM  do  not  opply 
State  fyll  partk«lar«.  Rapliaa  eenSOeafUl 
Write  A.  HoHiommer 


I 

i  W.  L.  MAXSON 

coaroaATioM 
tad  W  |44k  St  .  N«w  York  I.  N  V 

iJ 

— 

SALES  KNOW-HOW 

CHICUO  «>[« 

Established  monufocturer's  agents 
with  contacts  in  Radio,  Electronic 
and  Telephone  industries,  seek  one 
additional  line. 

(1) .  Sixteen  years  continuous 
representation  for  2  largest  manu¬ 
facturers  in  their  field. 

(2) .  Highly  successful  back¬ 
ground  in  product  development. 

(3) .  Adequate  personnel  and 
office  for  customer  service. 

Hard  intelligent  soles  effort  guor- 
onteed  for  your  product. 

K\-ll!*.  Rlyclron  ra 
&20  N  MichlRan  Avo  ,  Chicayo  It.  rill 


Timo  It  moiioy  Sovo  It  by  rolorrlng  to  oyr 
ACCUMULATIVE  INDEX  FOR 
IUCTRONICS  IIBLIOCRAPMY 
SI atpla  any  Oapawnaata 
Writ#  far  naarnpllva  lltaratara 
TECHNICAL  INDEX  SERVICE 
Roe  Sf2  AkNiry  Park.  Naw  larmy 


OWNERS:  Let  faefory-f rained  experts 
treat  your  ailing  receiver 

HALLICRAFTERS,  HAMMARLUNO.  COLLINS.  NATIONAL.  flERSON,  RME 

CommynicotiOA  ond  Itloviiion  roctivort  and  Eronsffiitfdti 


Compipft  rpoligamoal 
tondiprtod  Calikratioo 
Soatitivity  MMtyrpOioott 


Imago  toioctioa  latioi 
S  Motor  Calikratioa 
Rokyildiof  to  Factory  itaadardi 


a  Sorvk#  Coator 

■WwW’ RADIO  LABORATORY 

11  WARREN  STREET  NEW  YORK  7,  N.  Y.  WO  rtk  2-795S 


RCA  Victor 

Camden,  N.  J. 

Requires  Experienced 
Electronics  Engineers 


K(  A‘«  ticAily  prowth  in  the  foclJ  iN  dec*  I 
irontit  rrtuitt  in  attraititc  upp«triuniiict 
lt>r  clrctriial  anil  tnrihanual  onpinccrt  and 
ph>9ii.i%iy.  Expcricnifd  cnpincort  arc  knd- 
inp  the  "riphi  potiiion**  in  ihc  wide  uupr 
oi  K(  A  t  aili'iiict  Equipineni  it  hemp  de- 
teliiped  fitr  the  hdlowinp  appluaiionf: 
LonifnunKaiionv  and  natipanonal  ei|uip- 
ment  (or  the  atiaiion  induttry,  mobile 
iranymiuerv  iiucroykave  relay  linkt,  radar 
tytiemt  and  componentt,  and  ultra  hiph 
frequency  lett  equipment. 

I  hr%e  requiremenit  repreteni  permancni 
cupantion  in  KC  A  Victur’t  Enpincerinp 
Diyition  al  (  anulen.  which  will  protidc 
excellent  opp<irtuniiiet  tor  men  ot  hiph 
caliber  yyith  appropriate  iraininp  and 
experience 

If  >ou  meet  ihece  ipec'ihcaiioni.  and  if 
you  are  ItNikinp  (or  a  career  vkhich  vkill 
open  wide  the  d<K>r  to  the  complete  ex* 
prcixion  of  your  talenit  in  thr  beldt  at 
electronics,  mriie,  pixinp  full  details  to: 

NotWnol  Rasrwltifi^  Dbrlsfan 
••X  155,  RCA  Victor  MvUlaffi 

Rodla  Carporotlon  •#  Amarko 
Conidan.  Naw  Jartayf 


SALES  POSITION 

wHk  tmcollant  fatara  pOMlNimm  wltk  a  «•«.  pro. 
SrMRlva  •oarorn  Mart  kavo  lattoiato  aco»alafanro 
wffli  owfinoort  and  kwynrt  In  alreratl  and  rtMtront# 


NATIONAL  UNION 

RESEARCH  DIVISION 

• 

There  ore  several  desirable 
openings  for  experienced 

PHYSICISTS 

and 

ENGINEERS 

copabic  of  hondling  the  dmqn  and  dc 
•elopmcnl  ot  electron  tubes  ond  UHE  cir¬ 
cuits 

Our  qrowinq  orgonizotion  con  otter  e>- 
cellent  prospects  tor  security  ond  odvonce- 
ment  to  quolitied  personnel 

Interested  applicants  ore  inrited  to  send 
their  resume  to 

Dtvtitoaol  Ptrtoiiael  Monogtr 
Natteaol  Uatea  Rtwarck  Division 
)50  ScoHaad  Rood.  Oronge.  N  J 
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ft  •-I' #  f  tfi)  ^ 


SEARCHLIGHT  SECTION 


1  CiNTlJylfTiB  )CM  WAVCHCrER  rovf^r*^  AOM  'i54A  M'V  «/ 

J  WSrEIIMBIKK  T>l*  •  Oi«.  TUi.t*  or 

m»t,u  (tTO  I'  ■  *1*  GUIDE  UNLEM  OTHERWUE  XSIKN.  Tyyt  m  h.,  n*n«««.  >r«.  ..  I7S « 

Jjf  kRECIflEOi 

EACH  723  A  B  KlyolroM  aiiior  *«rt»o<i  «!rh  cr7«u;  tint, 
t?  rib  et»<>ko  ttAXic*  AA  1  Ir<«  tlABfi*  oiitptit  323  SB 

TB  ATR  Borttoo  for  »bo«c  «/  TM  ATR  C'Aiitf 
132  SB  U  SB 

loAf  ti  B«frM  9  tnrhmi  Ino^. . .  ...  Si  N 

on  I  771  AB  Mliar  IniAl  OaelllAtor 

127  34  «l*b  hol4rf  ...  3i3  BO 

I  LiT'i-  2  Wav  WAV*  iirAcitooAl  rooplAr.  lyp*  N  flttinf 
114  IB  1  ^  1  rUrlc  S«l»H  Sii.SB 

r>i.o"T  CG  BOB  APG  IJ.  ir  arAlbl#  lArtMio  1>«*  i  H 
MSB  nr>  .  IIB.IJB 

I  ror  TR  ATR  RoetlOM.  Al^  IS.  fnr  tH34.  vltb  ?S4  ATH 
I2S  BB  <  A«ttr  •lih  11134  Afkd  734  tuliM.  romt>MCr  33i  OB 

ill  OB  CnrttAl  iiAAAt  in  i*A»*ri><1r  .  tl7.SB 

<Tr  MOi  ECHO  BOX  XUHN  l>pr  e*vUj  «/bAii«>WA 
III.OB  STB  SO 

■UMlnf  1  e*.  IBB*  BAnd  vlth  pr«aAijr1ilBt  alppl*'  ft  BB  oa.  CRYSTAL  DIODES 

prilAT  )  CM.  OB'  bA«d.  14*  IrjCia  BO*  tnlM  vltli  prviAMirtB- 

NT  A»i  Uid  lOOOoa.  1^.  r^li  2  for  IB  for 

uiftlnc  1  CM.  r  nirro  IR*  U.iid .  tS  SO  M  "• 

B  Aocb  S  CM.  **N*‘  mnm  O'  lr>n«  33.10  oo  l.Sjl  Si. 00  31.7B  t  B.3i 

32  73  3  tm.  rlfht  ontio  Bond*.  “C*‘  ploao  IB*  Innf  rm^r  ^ 

3123  to  mvnf  .  .  SB  SO  AA.  ^  ^ 

4  >ol  S  CM  Cotter  f«oB  dlBOlo.  11*  fma  tMrcboU  iDfrun*  1NS3  I  SO  2.7B  I4.0B 

33  00  to  book  .  . M  SB  oo.  {vm  3  00  $.00  27.10 

•  ith  OUPLEXER  BECTIOM  for  !TW4 . HB-OB  ‘ 

•37.SB  CIRCULAR  CHOKE  FLANGCB.  Aolld  brm«  .33  _ 

rltebm  SO  ELAMGES.  ELAT  BRASS  .....  AO.  33  SL  WAVEMETER  Tin*  ('•BOAKM  3I2S.BB 

*  1  B*  riEX  WAVEGUIDE .  34  BB'Tt.  lOCM  ECHO  BOX  CABV  l4AltA  1  of  tlHU  3. 

h  113  TRARSITIOR  I  t  S  tn  1  <a  t  S.  M  In  U.  IB  OB  SKVO  Ml'  to  il7<i  Mi  M.  <11r«rt  ri'AiUnf  ntrroo 

**X'*  BARD  preamplifier,  crtwictlnf  M  2-733  Mnr  boo4  Kmc  p'rdictlon  nolr  plUA  it%  to 

>110. OB  A.^B  Irwol  ovlItAtor-biMcun  vA«oc>ii'So  mlnuA  BiS  "N  '  input.  UnMMAAre  lodt 

■touai.  ajftd  TR/ATR  tmpirirr  Aort.  loci.  30  MC  I*'*  t'otoc  loncr  .Nrw  aiuI  (.'omp.  w  ati'mm.  Hot  ood 

33.BB  Amp  »  . 137  BB  lot'll  IHm'tiiifiAi  I'riupicr .  33BS  OB 

r  with  RindoM  Lonotb*  wAVABd.  f*  to  IB*  I4.  ..31. 10/Ft.  |B  cm.  Born  AMCMBIy  <'uru:«ttnd  of  two  3*  dUhcA 

312  30  wAVEGUIDI  run.  1^  I  H*  ralM.  noBdUtlat  with  dlpnlM  ffCKlmc  mnilr  typn  outpuL  In 

33.30  nf  4  rt  Nf<r«i«M«  w:th  Rt.  nndlA  MOd  on  oor  md  rlud«i  t  US'*  I*  t>pr  'N“  **T  JuDctioQ  nnd  trpA 

AntiM  t"  4t  drf  hnM  o*hor  end . . ft.OB  *’M“  pickup  prote.  Mft.  onbln.  Nnw...  flS.IB 

321. BB  12*  SECTION  4.S  d'-t  twld.  BO  dnt  bond  . 3B.B0  i#  cm.  cAvlty  ttpe  WA*twMrr*  B*  <Wp,  Bia*  Ui 

«nMlrl)  II*  STRAIGHT  WAVEGUIDE  met  ettok*  to  own*  diAmntrr  «  oct  output.  Hllvnr  plAtnd  tB4.3B  AA. 

32  BB  hoA»y  MivAr  plAtnrt . 34.SB  |B  Cm.  acBo  Box  part  of  KK  radar  w/ll3  roll  IM' 

liirt’r  II  DEG  BEND  llP  rhok*  to  oover.  34  SB  tunuif  Moto'  rub  «if  U4^A 347. IB 

34  30  3  ft  sections  eh»kA  to  nomr.  Htlrar  natnd  THERMISTER  BRIDGE:  l*nwer  BM««r  l-t«S  A. 

in  lur  310  BO  lonn  mff  W.K.  I'omplrtA  with  AAotar*  ibtm- 

I  TR  cavity  Po' 734  A  TR  T«ihn . $3  SB  pt>i at !oB  chart,  portabi#  Arrylag  ram  .  372  IB 

tB.BB  r  FLEX  SECT,  aj  flanen  to  (nrr.  rianm  W  E  I  I3B.  Htiaal  fcarraior.  270B  to  SBOO  Me. 

'  WK  A  laM  IZ-^  raoffa.  ijahtboum  tuba  oartilator  with  atunaator 

^4  TR  TUBE  <41  TK  li .  ..t23B  A  output  roMar.  115  VAC  laput  rof.  I*WT.  Aupply. 

fOB.BB  SWR  MEAS  SECTION,  •tib  I  trpa  "N“  output  With  rlmitt  d  atram  ...3/3-lB 

.IB  An  MTi>  fall  natn  apart  llnll  elm  ruldr  3  CM.  HORN  AT.4i/UP  modal  flB.  TTpa  '  77" 

.  Ar>id  Hiitrr  ula'rd  llB.OB  Input  Hvy.  xllvcr  piatad . 3S.iB 

k.BBaa  WAVEGUIDE  SECTION,  ir  bmp  rh»kn  to  e*nm  AT-BB^UP  3  t'M  llnm  with  typn  N  flttlag.  ..tB.OB 
rablr  ,|^f  A  }«>•  radluv  Bb  dm  band  |4.30  TS-Bf/AP  VaHaba  OivIdAr.  tOB;  V4  for  300 

3171  SLUG  TUNER/ATTInUATOR.  W  K.  fuldr.  gold  to  fOOOO  V  10;  I  for  300  to  SOoO*  Input  X  tOOO 
pla>M  SB  SB  ohnt.  output  Z  4  mrg.  Sat  rmpiAM  ISO-S  mm 

TWIST  BO  deg  S*  cbnkn  to  f>ofnr  w^pruiA  nip-  cy%  .  342.93 

pin  .  IB.IB  IB  CM  WAVEMETER  WX  typa  R  4354B0  Trana 

WAVEGUIDE  SECTIONS  tVB  ft;  long  allmr  plated  aUaaion  type  .N  Ottlngi.  Vmder  root  mlc.  dial 

with  rtinii#  flange  .  3S.7I  ci>|<i  plated  w/ral:b  chart.  IVO  W'E  Pmo  tntr 

ROTARY  l0INTcle>be  to  choke . 3t7.SO  X«<404A  Neu  . .m.SB 

ROTARY  lOINT  eboke  to  c^ke  w/derk  mtg  3i7  SO 
1  CM  Mttrad  aIBow  "K**  plai^  unplated  SB  SB  aa 

R.  F.  EQUIPMENT 


Tt«t  Mt  dmifnad  to  Bfavlda  a 
omae*  Af  rapid  ABaaklMB  af 
cryatai  diodaa  IN2I.  IN2iA. 
IN2tB.  IN23.  IN23A.  IN23B. 
Oparatc*  an  vaft  dry  aall 
batlary  3x3x7 

Nc«  $3S00 


ABI4A  AP  IB  <*M  dtpnl*  pliAup  ant 
type  N  flttlnga 


RIGID  COAX.— *■"  I.C. 


’a*  rtfld  coaxial  taalng  efuBa  «ltb  rpmler  «iub 
adMiWMMi’  4)nid  fiatail  3I7.SO 

RIGID  COAX  ROTARY  JOINT  Premur  »e<! 

Rpmrv  gai<HI|<  <JnM  llated  327  SB 

IHpiiW  ame«al>i»  t'art  of  m  H  5g4  I2S.BB  AA  1  na  rXMTiAAfTf  D 

R<>«a'rkHat  Par>  lU  H  5M4  333  BB  m  '  L,*niiPHHBPt 

RIGHT  ANGLE  BIND,  with  fWtlble  ca>ax  outtmt  ^k'  BAND  fEEOBACK  TO  PARABOLA  HORN 
pickup  1**^  33  00  with  pree*nrlRed  window  — 

SHORT  RIGHT  ANGLE  BEND,  with  prwwuriflng  MITRED  ELBOW  rover  to  . . 

nuade  13  Bi)  TR  'ATR  SECTION.  rb'>ke  tn  onvar . 

RIGID  COAX  to  Ret  r<mi  ennoerr..r  31  IB  FLEXIBLE  SECTION  1*  Cheka  to  choke 

STUB-SUPPORTED  RIGID  COAX,  gidd  f  atM  ADAPTER,  rd  cover  to  oq  •wwwr 
"  lenf  b«  Per  IvAigtb  33  BO  M  IT  Rf  0  ELBOW  H  ma  '  >Jioke  to  oover 

RT.  ANGLES  for  abtHe  32  M  WAVE  GUIDE  S  >  ^  ft . . 

RT  ANGLE  BEND  1**  I..  (>A  31.SB  k  BANO  CIRCULAR  4LANCES  .. 

FLEXIBLE  SECTION  19*  U  Male  to  fe  <hi  k  RAND  MAGNETRON 
male  34  23  K  RAND  MIXER  SECTION 

MAGNETRON  COUPLINGS  tn  rigid  ooai 
•  th  TH  EArkUp  b»»»p  r'  d  p;a‘i^1  I?  30 

FLEX  COAX  SECT  ton  $14  30  I 


LHTR  LIGHTHOUSE  ASSEMBLY.  Part  of  RT 
S"  AIYJ  3  A  Alt)  13.  Bareiver  aad  Trana 
Catltlea  w'awmc  Tr  radty  and  Trpa  N  CI^LU 
To  Herr,  l  new  S4’4u.  2t'43.  IBIT.  TunahU  APX 

S40n-3:oo  M<'fl  silver  plated . 34f.SB 

APS-2  I9CM  RF  HEAD  COMPLETE  WITH  HARD 
TUBE  'TlMli  Ihil^.  714  Magnetron  41TA 
Mixer  all  ^»*  rigid  coax.  lad.  rerr.  fnmt  end 
321003 

333  00  BaacAfl  llahthouta  cgdty  10  cm  with  mlnlatura  SB 
.133.00  vdt  IN  F*M  toi^or  Mfg  Bernard  Rira  347.30  an. 

T-I2B'  APN-IB  10  CM.  radar  Beacon  traaiMHtar 

□  AAckata,  uml.  lees  tubm  333.33  an. 

Pra-AMtllRAr  ravltlaa  type  "M  '  to  um 

44C  A  l.gh’houae  tube,  t'oaipletelj  tunable.  Heavy 

*'.!«er  j'laieil  ccndrurtion .  . 337.3B  AA. 

RTl?  A^  3A  RF  HEAD,  ('ompl  with  729A 
Llagnctrott  magnet  pulm  iftnr.  TRA  ATR  723 
A  H  iix'al  om.  and  beacon  mount,  prw  ampllRer 

r«e.t  .  I73.BB 

AN  APS- ISA  X  '  Hand  cnrepl  RF  head  and 
mod.  lari.  7S.'>-A  niag  and  rnagnM.  two  723A  H 
ktyairoua  lloral  A  hear<>n»  1HS4.  TR.  rm 
ampi  duplexer.  IfV  tupply  bli>wer.  pulm  xfiar. 
I^^ak  1^wr  Out  45  KW  apt.  Input:  116.  400  cy. 
M'Mlulaior  pul)^  duratUm  .*  2  mternwe.,  apt. 
IJKV.  I’K.  IMUe.  with  alt  tuhea  IimL  TiTk. 
AtKit.  HKK  :i.  two  72  a.  i  omplete  pkg. .  3710  OB 
S  BAND  AN  APS2.  4'omplete  KF  head  and  aindu 
latnr.  Includ  ng  magnetron  and  magnet.  417A 
miter,  TK  rev-elfcr  d-iplcter.  blower,  etc.,  aad 
complete  pul«er.  With  tuhee.  uwd.  fair  condi¬ 
tion  .  373.BB 

10  CM  RF  Parkage.  Coaalsu  of:  80  Xmtr  ra* 
reiver  u»  ng  ULT  magnetron  oerlllator,  S50  KW 

peak  tnpuL  707  It  receiver  miter . SilO.Oi 

ASB  .’-vHi  Mega«'velre  Radar  Rerelter  with  two  OL 
444  !:fhth<'>wie  rarltlee.  new  leea  tiiliea  ..  $37.3# 
IB  CM  Rae  Aaty  lieaa  l^al  OtM'.  T^tbn.  Om'.nta 
of  mlxar  aiabiilter  cavity  SO  Mi'  prvamp  APt'. 
lad  Amp.  pbiga  A  cabim  p/o  A1*SS . 337  33 


HF.I  til  .m  Nuifare  Hrerrh  New  S2B00 

SE  I"  «ti!  **S  'A'  S«'«i«e  Thyratroa  Kicker 

tiMB 

APS- 4  1  rm  A  -bi  Mie  Ktc  I'vKrI  Complete 
3IB30 

APS  2  1'  rm  s  N>rne  New  All  Malor  I'aU* 

3430 

APS-IS  2  cm  A  rNvme  New.  Alt  Makw  Unltv 


CG  34  U  4  font  fleilhle  ar«i  nn 
•uriaed 

RIGID  COAX  Head  Siii  iv>rr««1  per  ft 
SHORT  RIGHT  ANGLE  BEND 

'.ug  e>in'  with  •!«  a  m>>unt'ng 
RIGID  CbAX  elotud  aectioo  «'tt-B0.  Al* 


New  Complete 


MISCELLANEOUS 


TSpe  N'  paiching  curd  I'llll'l*  female  to 
I  (M/l^  twins  Hili/t*  fMble  It*  limg.  32.23  aa. 
AN  Tiyi  IH  ifanged  aiMile  atid  tnaiwi  amerebly 
r.tv  rotary  CKUPling  .  33.73  aa. 

INiim  cvianertor  >ia«T  type  4B57B  . .  il.30  aa. 

T’anvmimiiM  ILaa  praaeura  gauge.  2*  13  Iba 
31  U  ee 

l*ulm  rabte  amrwihir  Wiatera  Klertrtc  type 

liiatSet,  IB  feet  I.Mg  .  34.33  ea. 

11  dimlell  Ja-k  Hmurti  Kleeirlc  li«>-irW2  I  h  H 
gJ  liitX  3)  73  aa 

Adaarter  type  "N’  Bl>v  I’  le  ROlT/U  or  in  V 
<-abte  34  30  aa. 

ADAPTER  TYPE  *'N**  TO  RG-TI/U  CONNEC¬ 
TOR  33  10 

F  23  SPR  2  HIGH  PASS  FILTER  P '0  AN 
APR  SAX  TYPE  **N*‘  CONNECTORS  fit  30 
Magnet  foa  reupl  ng  le  S  rigid  enat  33  BB  aa 

MAGNETRON  COUPLING  Hh*  to  IB  CM  U  ave 
gul.W .  3A4  SB 


WAVEGUIDE 

’**  1  V  ***  _  ••  ®®  B*'  ♦••I 

r  t  Va*  ol»  .  1.50  gar  faet 

S*  x  Th*  ot» . l.ftS  pec  feel 

S*  I  IH*  *M>  Aluminum .  .73  ter  feet 

IH'  «  .  <»l»  . .  ••  1.B0  per  feet 

SH*  t  s'  ol>  . 2.30  per  feet 

I*  1  m*  tin  Kleilble . . 4.UB  per  feet 

H*  field  neat  %•  IC  . 1.20  ear  feet 

(Avatlahi#  In  10  ft.  to  16  fU  lEYMTha  or  amaller.i 

UG  B3  U  inCM  flange* .  33  73  each 

UG  33  U  tYver . . . 4.BB  earh 

UG  34  U  tTiivke . . . 4.IB  aarh 


200  MC  COAXIAL  PLUMBING 


2r  Lafifth*  I',*  . 

Rlfht  Anfla  Bead  IS  00  . 

T  Sertiee  !'•  00  ... 

T  Sectian  with  A  laptAr  to  H*  In  rigid  eoai 
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Jonuar,,  1950  —  ELECTRONICS 


■■rLSE  E^riP!IIE!VT 


DIRECTION  FINDERS 

0A»  S  4  4  s  (A  !«  M.-  mJ*  cvaim*  tkr*  US)  W 
OAH  Ok«rti««  Fln4«r  Aii*<*m»ik* 

V«Mn«  l»*li<*st«r«  tiUM 

•«mp4ri*  tns.tV 

hw  tl}SM 

nC  nu  T»tii  '«if  rf  o«Im«  SU  ft  ’«v1  SM  M 

DPlI  1<M  IMA  kr  t2M4A 

OF  oBtT  Rlud«nn|i  llEMHtDf>l  Arrr^  ttU  9$ 

RADAR  SETS  (Mony  OtKorst 

flUAr  4«t  RU  TRO?  H«s'  Ui.lir>*rnr  ulitts  r^rm 

M 

It  AR6?  Jtmrfton  **»t  f.>r  «  %|h:s  r««4ar  US  M 

400  CYCLE  TRANSFORMERS 

l*rlc« 

laput  llatint*  FaRh 

IIJV  A  SV  1  A4  P  A  tP02  fl  4A 

47  4\  7%S7  nOOl  ^  p  o  AfH'.J  I  At 

I  MV  2»i«.sv  nnoMSA.  I  M 

IMS  7WIV  27V  i.%.  A  a\  2  A. 

I  2SV  20  \  t.9S 

I  MV  A4V'M  S»no  P  o  M*E>7  224 

IMS  2M  4V  t  2.%#  P  A  \Pv|  13  I  44 

44S  A  3V  I  4  2  5V  2S  P  n 

PV172S  2M 

IMS  IS  tSVrr  IS  I  A4 

IMS  .S«2S’  114  A3V  «1  SV  2S 


MAGNETRONS 

OK  41  3y:s  umt  me 

8K  ••  mf  ur  me 
K  4|  SIM  U75 
k-s  OK  *»  U7S  rNM  n 
X  QK  91*  RairtiM**  1 


RULSE  NETWORKS 

i  UK  UilSKS  S  t  kT.  I  MM-AAw 
»  i»N*>i*rr  «ks  >  «im 

*.  2i4>«  U 


filament  Am 
TRANSFORMER 

a»iiA<>  IMV  AA  C9  IM  fmir  A  t\  XMlI 

S  14.^.  ’JHwyT  UTUnS 

»«t«trAA  Kit  <4  r>Hir  gk  *  t*’’-  lJ?s 

«  w  t'an^i  «p*rial  S2U  M  i 

BRAND  NEW  ORIG.  RACKED 
GUARANTEED  GOOD 


PS*.  Pi'll.  U  oAm»  \m. 
K\  It  E'lrtmil.  I  ■ 
nprdaorr.  3  MrEtii«i» 
KV.  K  ■  Ofrult.  4  fl 
>.  4*  okm*  iBipv«taar* 
SV.  -K-  Mrrui!.  S  n 
up  ,  S  Mflrti'AEA 


RULSE  TRANSFORMERS 


iJii 

iJii-A 

2222 

2J2A 

2J27 

UJ2 

2JS4 

2JI7 

2JU 

iJM 

2JU 

2244 

2241 


S2U  WOfTf 

7I4AY.  .4  WKfr» 

7MI>Y  OR 

ImX  '*«ONf 

72»-A 
7U-A 

72K-AV.  Hv.  rv.  nv  ks  iv  ov 

7M-A.  n.  r.  1) 

744-AY.  I»Y.  I>V.  KY.  KY.  OS 
Kl7Atro«a  72SS  H  707B  W  Cavtl> 
417a  iK41 

MAGNETRON  MAGNETS 

Poto  IMam  SMclAi  PrUa 

3  4  lA  .S  H  In  |I2  44 

31  32  to  a  4  in  |M  44 

1  S  A  la  1  a  14  in  il2  U 

1  5  a  In  I  1  3  in.  lU  44 

ClaetraaiaAMAt*  for  nmnaAlraAt  744A  334.34  an. 

GC  Hataat  tspa  MTfASin  OI  illniaAca  tia(a«w« 
p>»ia  ra>v  «arlahl«>  from  3  1  14*  il9«4  aau^i  *•* 
IS*  -Ipi*  (auM>  |N»le  'Ua  IS  Pa  K 

Hi  Nra  324  U 

SURERSONICS 

QCU  Mataata  RCritiiiAi  hra  1  IK  .S  ispr  i  H  SMtlS 

Na«  .  143  44 

StAJalaaa  ktaAl  alraanilinlnc  bmuiaga  for  abo«a 

314  34 

QBG  DH«ar  Aai»li4«r  Nr«  334444 

QCU  Maaaala  ■trlr.i''n  lipa«l.  cml  tAair  a«wmht*. 

nrw  tl4.S4 

QCQ — 3  QCB  MafMata  «*r»<-*i>in  hratl  «-iiU  ptata 
tl4.U 

OCQ?  H..nar  <>>mpla«a  Wn'a  fof  iWall* 

QCK  RCA  maanaErti  ttrlrfUAi  hra^l  a^y  (if 

('till.  Plata,  ntakla  4iapltraa»i  Plata,  mlllail  ufaal  Nm1\ 

>>na*«taritliia*l  343  44 

baparaaMk  (Hrlllatar  RCA  17-37  k-  Rat-  l»n«ar. 
*>M'  IM  «  A(l  ry  At  |ia*l(nad  for  uaa  a  pM>  aatf 

iHiiar  Saw  Im  tuhm  l)t  M 

W  C  Al  CoAMta.  t'.«si«taof  Hn  ind  Hamirta 

iramina  cootrul  3>tA  waft  <trnar  amp  IT  |7  hr 

rail.:.  I4M40 

QCO  2  CAAtala  Ruh  Hic  t  o  304.  (^4 

QBF  Baaar  mfa  WK  ««HnpJata  tnaiwtla  niAfllfllB  (< 
lit  40  iw'  rar  (IrUar  tmr  tn<l  A  <Nintn>l  uitlf.  A 
•invar  ampl  flar  23  2N  kr  WHta 
Q)A  Oaaar  gHS  •  gJA  a<Uii(ar  kita  w  ratbola  'SV 
TiifM*  iiKlIratioo  Writa  I 

INDICATORS — SCOPES 

BC  tSiB  4311  ''0  MO  mllA  rant#  3*  aKipa  a  Etita 
rt'  k.  tn«1i>'a*"r.  ampl>Aar  IK'  wS3H.  rianr.  naw 

W  tufia.  . .  324  U 

BC  7(HA  A  .14  W  mlla  ranaa  '.*  Mvtpa.  Writ# 

BC  M7A  A  BC  tOkA  ir  PPI  A  A  wxvpa  <'om 
plafa  daak  Aratk  «  »tr  ,  r«Atrol  unit,  rar  . 
pwr.  «tipla  .  In  >iniifla<l  cmkI  but  ahalf  wont 

tJU  44 

RaOar  lAitratar  RW  sSl  mff  br  K<^Ha%r<ik  Fjitar 
pr1^a  Ud  .*  ••opa  320  04 

A40  MOtratar  1  W.i»a  or  ub.4»a 

10 10  APS2  laOtaatar  V  " 

92*  laOMAtar  > 

Maut  otAan  in  «<>ak 


tiapfHtan*'a  ratk*  oAm*  to  9«Mt  .4tma  PrvHi 
raitar  lo  a.  tn  3  ax*.  3  «a<*tii4Sa  parailal  ntp 
naitaal.  ptxtatl  in  utl  / 324.  4 

WE  Km  tflkoii  Iniatt  traM»t<('n»aa  Hiiulina  ratio 
hMwarn  tarmlEHsla  3  B  and  1-1  to  I  1  1.  and  S- 
iwnti  (armiAaiv  a  7  an*!  1  3  to  3  I  Prauuath-v 
ranaa  tM)  .spt  a  p  a.  IVrmalloy  eora  34  04 

G  E  xK37St  Hiprtitkm  Kata  425  PI*H.  PtI  Imp 
V  iHim%  Hai-  Imp  4*41  tthma  ISIaa  SVt.lfh  1 
MicriMaa  l*n  Input  9  .S  KV  PK  irutpit' 

34  KV  PK  IVak  Output  sf>0  KW  Rifllar  3 
Amp  341  U 

W  E  t|»l<t937l  II  Sett  mpiii  pulfl*  Ttanaf.irmat 

^  »• 
0  E  Kil  '^S  SStll  rwwtra  l.SRV,  4  alaro  ariMad 
toiloa  .«t  prl  ••vutodari  dallrartoa  14KY  Paak 
P.iwar  Ntt  lOdKW  OK.  3l4  34 

6  C  43T4fA  ISlaa  Input.  Una  U>  maan«i«a 

RaytkaaA  I*  X  *09S  .Sttl  Turna  TV.  1004^05^ 

34  M 

GE  9214  f*ut*a  Xrmr  1  l.l .  31  U 

UK  I  ISO  at  M 

Putoa  nSAWPMSlU.S  34  04 

ISlAA  1.14  HSS'  33  M4om«*S  32  23 

RULSE  E^UIRMENT 

MIT  MOO  S  HARD  TORE  PUL4ER  ta.(p.ii 
ISiw  powwf  144  KVS  113  KV  at  13  Amp<  l»ott 
Ratio  401  oiai  ISIm  ilurat!  >n  5.  Ih  }  n 
mirroaac  Inpyl  vftitasa*  US  t  4t>0  to  34  4»  rp« 
I’ani  1  7I5B.  4  439  H.  J  '71  ».  1  ’73  Nm 
3114  00 

APO  IS  PULSE  MODULATOR.  ISlaa  WUltk  S  to 
1  I  klirrv  i4a«-  Hap  rata  434  tn  1544  I*1m  Pk 
mit  35  kW  Kmara.  a  OM  J  mtoa  349  (‘4 
TPO-S  PULOC  MODULATOR.  IS  powar  VI  ao>p 
34  KW  11300  KW  pk>:  pula  rata  300  n*R  1  5 
airniaar,  pulaa  Una  tmpailaiuw  .SO  ohma  (Tr- 
aarta*  charftna  varalun  t4  IH'  Haaonaiuw 
trpa  Paaa  two  7if5  A  a  aa  rndifiara.  115  •  400 
.'Vi  la  ir.uut  \aw  with  all  tuhM  .  344.34 

AP0.I4  MODULATOR  DECK,  ('oaplala.  lem  (uha* 
373  44 

DC  I243B  Ijnrait  pulaa  OkMlulator . $123.44 

DC  7UA  ISlw*  RNwtttlator . . .  .  ItfS  00 

APB.  14  liAW  tidtaca  pivwaf  auppir  ta«  tubm  314  30 
72SA  ataoaatmn  pataa  traaafannars  fil.SO  aa 

DELAY  LINES 

I>144ix4-  9  alamaae.  ap  to  liNto  p|*H  ttoo  ohm 


2»!4KV  maiMS  120V 
(Vtniia  p  o  sPf;2 
Stoov  44tf)  Ma  P  o  SP^r  4 
21  SV  TaAFtad  2?V  47  M  S 
onnvf'T  30  M  a 
tnnvrr  iia  ilos’f'T  2.vw 
0  IV  0  IS  SV  2s  45V 
Tao'NNl  2M\  a  aM  la 
A  IV  2  .S.  44VtS  1  'T  VSMa  A  4 
1  VS 

0  4V  7  .3.  0  4  1  H,  a  4  2  Sa 
rsov  37V  4  7.  0  12*. 

I  2S  2a 

a  4S  ha  0  4V  IS 
A  SV  u  1  s  4  ivrr  0  Sa. 
.•*7  S  1  Sa 

.SV  ?a  a  IS  2a  SV  2a.  a  1  .Sa 
SV  1SS  .VRins'  itto 
A13701  aaa  wf^r  2t  s 
7ai»v  a  IV  a  is*,  sv.  i2os’ 
a  IV  j'ls 
22«IV 
IS 

.MIS'  'itiv 

a  4  7  .s  #.4  5  «t  a  4  35 
vr*v  IMMa  a  1  M  la  SV  2a 


a  IV  0  I  A  5v<*r  o.sa. 

2V»5S  1S\ 
as  <“r  ••knia  KS*A 
a  4V  Ma  a  4V  la 
lost  v<*r  Ilia  aov  in 
•2xa  .IV  I  .ss  2.  a  1  2.  01  I 
'.2as  t*r  vta,  A  ivn*  2a 
sst^r 

4n'iVtT  ISM  a  a  4  2  5.  A  4 
ISa 

2:vins'<T  I  ara#  t2ly. 
annvfT*  laMa 
2  5V  I  75  SV  IS,  a  SV  a  5. 

as  2a  K..r 'It  •H72V 
a4‘>v  VW>Ma,  2  5S  I  75a  I*  n 
SI*'*  I.SB 

.VanSiT  2»)'fa  I.VkiV  IMa 
2  sv.  a  1  2  5  0  av  Oa  p  o 
T2t»S 

2V2  .SV  AS.  2  .SV  lO.S  P  o 
srr  4 

2V2  5V  3Sa.0aV  2  2Sal2tMtS 
Tai>  iniMiV.7V»V 
P  o  SV  SPS  IS 
742  SV  .V)  M  S.  7(a»V  47  M  S. 
a7iv  4A  M  S 

ataiVf'T  .la  M  s  2  1  4&2  i  i 
ti  1  4 

ll.Vk  IIVI  2  .1  4k'2  1  4t1  I  4 
avi  vtT  2.V)  M  s  a  .iv  0 
a  IS  a.  .ss  a  s 
a  .IV  0  la  i  .sv  3  Sa  0  avrx 

a.Sa  2  AV  1  .Sa 
IPKDS  .If  aaiMiv  12  M  s 
502  Vf*r  1211  MS,  a  av  Ha 


WILCOX  CS390 
CONTROL  EQUIPMENT 

AIRPORT  CONTROL  GROUND  »T«. 
>11  -Hiandarii  rvlav  rark  h(>u«ina.  monitor 
1  apraltor,  dual  channal  rwrvlrar  ampliftor 
liiO  A  nmtroi  paitrl.  mlrropKon#  apparh 
dinar,  ari  .  tpara  pa'^*.  naw  an'!  cvun 

#  37U47  aa  h 


3  CM  RECEIVER 


•iuc*.  tun 
'ta<a  4  St' 
immplata 
tuhaa  t>a< 


4.S40Strr  2M)  M  S 
AS  la.  0  av  2a 
7>tto  ItIV  tM  2«7.a22VS 
.VHHiv  :Ha»  \i AV  |f»s 
22t«»S  ,VV» 

2  AV  S,  .S2fa*V  2  M  S. 

II  A  kV  1  a  M  S 

714  Vt*r  l7Ta  17HIS 


SCR  5B4 

m:  IOA6A  H4'  1040A 

H<?  KlAtA  RC;  lOVOR 

m' l()6aH  HCltRMS 

Hr  IfWAH  HC  KIWA 

Ht  |ima\  HA  7IA 

H<'  ItPtMH  Vartabto  Hparlno  MaRrtaia 

iHPuto  Aay  Harm  R<Hat«  Jt 


THERMISTORB  VARIATORS 

0  147112  Itubr  3M 

O  l74)M  (baatl  3  44  S’lllilo 

0. 147411  ibutt.m  t  it  2'  TtSt; 
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SEARCHLIGHT  SECTION 


GYROS 


BRAND  N€W  SURPLUS  OfPSRSD 


LEADING 


A  C.  MOTORS 

S07t9}0.  DbIco,  115  V  ,  60  Cycl«,  7000 
r  p  m  fnc*  $4. 50  Mch  act 


REMOTE  INDICATING 
MAGNESYN  COMPASS  SET 

PioMMf  Typ«  ANS730-2  Indicator  ond 
AN5730-3  Tronsmitter  26  V.,  400 
cycle 

Pncc  $40.00  pf  tet  new  icoled  bom 


D.C.  MOTORS 


)49)t-2,  Hoyd<xt  Tim- 

ing  Motor,  I  10  V.,  60  f  . 

■Prteo  $3.00  eo  ae«. 

Typo  1400  Haydoo  Timing  Motor — 110 

V  ,  60  cycle,  3  2  w  4  r  p  m.,  with 

broko  Price  $4.00  oocb  ooC 

Type  1400  Haydon  Timing  Motor — 1  10 

V  60  cycle,  2  2  w  .  1  /240  r  p  m 

Price  $3.00  ooch  net. 
Type  1400  Haydon  Timing  Motor  110 

V  ,  60  cycle  2  3  w.,  1  r  p  m 

Price  $2  70  oocb  net. 
Type  1400  Haydon  Timing  Motor  110 
V.,  60  cycle  2  2  w  ,  1  1  /5  r  p  m 

Price  $2.70  oocb  net. 
Type  1400  Haydon  Timing  Motor  110 

V  60  cycle,  3  5  w  ,  1  r  p  m  With 
%hitf  unit  lor  outomotic  engogmg  ond 
diyengoging  of  geor. 

Price  $3.30  eo.  not. 
Type  1400  Hoydon  Timing  Motor,  1  10 
V.,  60  cycle,  2  2  w  ,  I  /  60  r  p  m 

Price  $3.00  eocb  net. 
loitern  Air  Devices  Type  J33  Synchron 
ous  Motor  I  15  V.,  400  cycle,  3  phose 
8,000  r  p  m  Price  $4.30  eocb  net. 
Telecbron  Syncbronout  Motor,  Type  B3 
115  V  60  cycle,  2  r  p  m  4  w 

Price  $$.00  eocb  net. 

SERVO  MOTORS 

CK  1,  Pioneot,  2  phose  400  Cycle 

Price  $10.00  each  net 
CK  2,  Pioneer,  2  phose  400  cycle 

Price  $4  2$  oocb  net. 
10047-2-A  f’i'ineer  2  phase  400  cycle 
with  40  1  rmluction  geor 

Price  $7  2$  eocb  net 
PPI  2$-l  1,  Diehl.  Low  Inertia,  75  to  I  I  5 

V  ,  60  cycle  2  phase 

Price  $14.00  eocb  net 
PPI  49-7  Diehl.  Low  Inertio.  115  V.,  60 
cycle,  2  ptiose,  3  0  amps  .  10  w  ,  out 
put  Price  $34  $0  oocb  not. 

FPE-2$-16  Diehl  Low  Inertia  20  V.,  60 
cycle,  2  phose.  1600  r  p  m  85  omps 
Price  $10  00  eo.  net. 
CK2,  Pioneer,  2  phose  400  cycle,  with 
40  I  reduction  gear 

Price  $6  $0  eocb  not 
MINNEAPOLIS-HONEYWELL  TYPE  B 
Port  No  G303AY,  I  I  5  V  ,  400  Cycle 
2  phose  tiuilt  in  geor  revluction,  50 
lbs  in  torque  Price  $8  $0  eocb  net. 

AMPLIFIER 

pioneer  Gyro  Plus  Gate  Amplifier,  Type 
12074-1 -A 

Price  $17  $0  eo  net,  with  tybet. 


COMPLETE  LINE  OF 
AIRCRAFT  THERMOCOUPLES 


Kolltmon  Remote  Indicating  Compost 

Sot  Transmitter  port  No.  6.'9-0l,  indi¬ 
cator  port  No  680k-03,  26  V.,  400 

cycle.  Price  $12. $0  eocb  net. 


Scbwein  Free  &  Rote 
Gyro  type  45600 
Consists  of  two  28 
V  DC  conston? 
speed  gyros.  Size 
8"  X  4.25“  K  4  25 

Price  $10.00  eo.  net. 

Scbwein  Free  &  Rate 
Gyro,  type  46800 
Some  os  obove  ex¬ 
cept  loter  design. 

Price  $13.00  eocb  net. 

Sperry  A5  Oirectionol 


656029  115  volts, 

400  cvcie,  3  phase 

Price  $17.30  eocb  net. 

Sperry  A5  Verticol  Gyro,  Part  No. 

64484  1,  115  V.,  400  cycle,  3  phase 
Price  $20.00  eocb  net. 

Sperry  AS  Amplifier  Rock  Port  No. 

644890  Contains  Weston  Frequency 

Meter  350  to  450  cycle  ond  400 
cycle,  0  to  130  voltmeter 

Price  $10.00  eocb  net. 

Sperry  A5  Control  Unit  Port  No 

644836  Price  $7.30  eocb  net. 

Sperry  AS  Azimuth  Follow  Up  Amplifier 
Port  No.  656030  With  tuL>e 

Price  $3.30  eocb  net. 

Pioneer  Type  12800-1  D  Gyro  Servo 
Unit  1  15  V.,  400  cycle,  3  phase 

Price  $10.00  eocb  net. 

Norden  Type  M7  Vertical  Gyro  26  V., 
DC.  Price  $19.00  eocb  net. 

Norden  Type  M7  Servo  Motor.  26  V., 
D  C  Price  $20.00  eocb  net. 

Allen  Calculator,  Type  Cl  Bonk  and 
Turn  Indicator,  Part  No  21500,  28 
V  DC.  Contains  28  V  DC  con 
stont  speed  gyro 

Price  $10.00  eocb  net. 


$069623,  Oelco  Constont  Speed,  27  V., 
120  rpm  Built-in  reduction  geors 
ond  goverrsor  Price  $3.90  oocb  not. 

A-71SS,  Delco  Constont  Speed  Shunt 
Motor,  27  V.,  2  4  omps.,  3600  r.p.m  , 
1/30  hp  Built-in  goverrsor. 

Price  $6.23  eocb  net. 

C-28P-1A.  John  Oster  Shunt  Motor,  27 
V.,  0  7  amps.,  7000  rpm.,  1/100 
h  p  Price  $3.73  eocb  net 

Jaeger  Woteb  Co.  Type  44-K-2  Con- 
toctor  Motor,  Operates  on  3  to  4  5 
volts  D  C  Mokes  one  contocf  per 
second  Price  $2.00  oocb  net. 

General  Electric  Type  5BAI0AJ52C,  27 

V  D.  C  ,  0  65  amps.,  14  oz.  in 
torque,  145  r  p  m  Shunt  Wound,  4 
leod  reversible  Price  $3.00  eocb  net. 

General  Electric  Type  5BAI0AJ37C,  27 

V  D.  C.,  .5  omps  ,  8  oz.,  in.  torque, 

250  rpm  Shunt  Wound,  4  leads  re 
verstble  Price  $6.30  eocb  net. 

D.C.  ALNICO  FIELD  MOTORS 

3069436,  Delco,  27  5  V.,  10,000  r.p.m 
Price  $4.70  eocb  net. 

3069600,  Delco,  27  V,  250  rpm 
Price  $3.00  eocb  net. 

3069466,  Delco.  27 
V.,  10,000  r  pm 


Price  $3.30  eocb  net. 

3069370,  Delco,  27  V.,  10,000  rpm 
Price  $4.70  eocb  net. 

3069230,  Delco,  27  V.,  145  rpm 

Price  $3.00  each  net. 

S.  S.  FD6-16,  Diehl,  27  V.,  10,000  r  p  m 
Price  $4.00  each  net. 

S.  S.  FD618,  Diehl,  27  V.,  10,000  r  p  m 
Price  $4.00  each  net. 

S.  S.  FD6-21  Diehl,  27  V.,  10,000  r.p.m 
Price  $4.00  each  net. 

Sompscl  Time  Control  Inc.  Alnico  Field 
Motor,  27  V.  D.C  Overoll  length 
3  5/16“  by  I  T»".  Shaft  VS"  long  by 
3/  16",  10,000  rpm 

Price  $4.30  each  net. 

GENERAL  ELECTRIC  D.  C. 
SELSYNS 


8TJ9-PDN  Transmit¬ 
ter,  24  V 

Price  $3.73  each  net. 


8DJ11-PCY  Indicotor,  24  V.  Dial 

morked — 10*  to  f-65* 

Price  $4.30  eocb  net 

8DJ11-PCY  Indicotor,  24  V.  Dial 

Morked  0  to  360*. 

Price  $7.30  each  net. 


37  EAST  BAYVIEW  AVE..  GREAT  RECK.  N.  Y. 
Telephone  IMperial  7-1147 
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SEARCHLIGHT  SECTION 


VIBRATOR 

Raiiiana  vibrator  non-sytKhros  type 

Stock  No  3H6694-I1;  6,  12  or  24 
V  D  C  ,  input  frequancv  200  cycle 

$3.50  each  aat. 

Sparry  Ptiata  Adapter.  Port  No  661 102. 
Us«l  tor  operating  three  phase  equip- 
ment  from  a  single  phase  source. 

I  15  volts  400  cycle  Mosimum  loo<l 
50  watts  Price  $15.00  each  net. 

PIONEER  AUTOSYNS 

AYl,  26  V.,  400  cycle 

Price  $5.50  each  act. 

AY  140,  26  V.,  400  cycle,  new  with 
colibrotion  curve 

Price  $15.00  aacti  aet. 

AY20,  26  V  ,  400  cycle 

Price  $7.50  each  aet. 

AY31.  26  V  ,  400  cycle 
Shaft  extends  from  both 
ends 

Price  $10.00  ea.  aet. 

AY3$,  26  V.,  400  cycle.  Shaft  extersds 
from  both  ends.  Price  $10.00  each  aet. 

'  PIONEER  PRECISION 
AUTOSYNS  ^ 


INVERTERS 

Wiacliartar  Carp.  Oyrsorrsotor  Unit  PE- 
101  C.  Input  13,  VD  C  or  26  V  D  C. 
D  C.  AT,  1 2  6  or  6  3  omps.  Output 
400  VDC  AT  135  amps.,  800 
VDC  AT  02  omps,  9  VAC  80 
cycle  of  1.12  omps 

Price  $10.00  each  aet. 


BLOWER  ASSEMBLY 
MX-21S/APG 

Jaha  Otter,  28  V  D.C  .  7000  r.p.m 
1/100  h.p.  Price  $4.50  each  aat. 
Wattiapkaasa  Type  FL  Blower,  1  1 5  V., 
400  cycle,  67000  r.p.m..  Airflow  17 

C  F  M.  Price  $3.70  each  aat. 

RATE  GENERATORS 


153F,  Hal  tier 
Cabat,  Input,  24 
V  D  C.  Output 
400 

cycle,  3  phase, 

750  VA.  ond  » 

26  V.,  400  cycle,  I  phase,  250  V  A 
Volfoge  and  frequency  regulated  also 
built  in  rodio  filter. 

Price  $1 15.00  each  net. 

149H,  Haltxer  Cabat.  Input  28  V.  ot  44 
omps  Output  26  V.  at  250  V.A.,  400 
cycle  and  115  V.  ot  500  V.A  400 
cycle  Price  $40.00  each  net. 

I49F,  Haltaer  Cabat.  Input  28  V.  at  36 
omps  Output  26  V.  ot  250  V.A  ,  400 
cycle  ond  1  1 5  V  ot  500  V  A  400 
cycle  Price  $40  00  each  net. 

12117,  Piaaeer.  Input  12  VDC  Out¬ 
put  26  V  ,  400  cycle,  6  V  A 

Price  $22.50  each  net. 

12117-2  Pienaar.  Input  24  VDC 
Output  26  V  400  cycle  6  V  A 

Price  $20  00  each  net. 

SD21NJ3A  Ganeral  Electric.  Input  24 
V.D  C  Output  115  V.,  400  cycle  ot 
485  V  A  Price  $12.00  each  aet. 

PE218,  Balleatine.  Input  28  VDC.  ot 
90  amps  Output  115  V  ,  400  cycle 

ot  1.5  K  V  A.  Price  $50.00  each  net. 


PM2,  Electric  Indicator  Ca.,  .0175  V. 

per  r  p  m  Prica  $0.25  each  aat. 

FI 6,  Electric  Indicatar  Ca.,  two-phosa, 
22  V  per  phose  ot  1800  r  p  m. 

Price  $12.00  each  not. 
J36A,  Eastern  Air  Davicae.  02  V.  p«r 
r  p  m  Prica  $9.00  oach  not. 

0-60,  Electric  Indicatar  Ca.,  Rototiotl 
Indicator,  110  V  ,  60  cycle,  I  phosdy 
Price  $14.00  each  ne4> 
Weston  Tachomatar  Generotor  (aircraft 
type)  model  752-J4  single  phase,  A.C, 
output.  Prica  $17.50  each  net. 

SINE  COSINE  GENERATORS 

(Rasalvert) 

fPE  43-1,  Diehl,  115  V,  400  cycle 

Price  $20.00  each  net. 


AY1010,  new  with!  ;!{/»** 

colibrotion  curve 

PRICE— WRITE  OR  CALL  FOR 
SPECIAL  QUANTITY  PRICES 
AY131D,  new  with  calibration  curve 

Price  $35.00  each  net 
AY  1300,  new  Prica  $35.00  each  net. 

PIONEER  AUTOSYN 
POSITION  INDICATORS 

Type  5907-17.  Diol  graduated  0  to  360*, 
26  V,,  400  cycle. 

Price  $15.50  aoch  net. 
Type  6007-39,  Dual,  Dial  groduoted  0 
to  360  ,  26  V.,  400  cycle 

Price  $30.00  each  net. 

PIONEER  TORQUE  UNIT 

Type  12602-1.A. 

each  net. 

Price  $30.00  each  net. 
Type  12606-1 -A.  Price  $40.00  each  net. 
Type  12627-1-A.  Price  $80.00  each  net. 

MAGNETIC  AMPLIFIER 
ASSEMBLY 

Pioneer  Magnetic  Amplifier  Assembly 

Saturable  Reoctor  type  output  trons 
former  Designed  to  supply  one  phase 
of  400  cycle  servo  motor 

Price  $0.50  each  net. 

PIONEER  TORQUE  UNIT 
AMPLIFIER 

Type  12073-1-A,  5  tube  omplifier,  Mog- 
nesyn  input,  115  V..  400  cycle. 

Price  $17.50  each  net  with  tubas. 
Type  12077-1 -A,  single  tube  Amplifier, 
Autosyn  input,  115  V.,  400  cvcie 
Price  $49.50  each  net,  with  tuba. 


SYNCHROS 

IF  Spaciol  Repeater,  « 

115  V..  400  cycle  M 
Will  operate  on  60  SI 
reduced 


METERS 

Weston  Frequency  Meter.  Model  637, 
350  to  4S0  cycles,  115  volts. 

Price  $10.00  each  net. 

Weston  Voltmeter.  Model  833,  0  to  130 
volts,  400  cycle  Prica  $4.00  each  net. 

Weston  Voltmeter.  Model  606,  Type 
204  P,  0  to  30  volts  D.  C. 

Price  $4.25  each  net 

Weston  Ammeter.  Model  506,  Type 
S  61209.  20-0100  omps.  D.  C. 

Price  $7.50  each  net  with  ext.  shunt. 

Weston  Ammeter.  Type  FI,  Dwg.  No 
1  16465,  0  to  150  omps.  D.  C. 

Price  $6.00  each  net. 

With  ext.  shunt  $9.00  each  not. 

Westinghouse  Ammeter  Type  1090- 
D120,  120  0  120  omps.  D  C 

Price  $4.50  each  net. 

Weston  Model  545.  Type  82PE  Indi¬ 
cator.  Colibroted  0  to  3000  RPM 
2^4"  sire  Hos  built-in  rectifier,  270* 
meter  movement. 

Price  $15.00  each  net. 


cycle  ot 
voltoge 

Price  $15.00  each  nat. 

7G  Generator,  1  15  V.,  60  cycle 

Prica  $30.00  oach  not. 

2J1M1  Control  Tronsformer  105/63  V., 
60  cycle.  Prica  $20.00  each  not. 

2J1G1  Cantrol  Tronsformer,  57.5/57.5 
V.,  400  cycle  Prica  $1.90  aach  nat. 

2J1H1  Sohyn  DiHerential  (eanaratar, 
57.5/57.5  V.,  400  cycle 

Prica  $3.25  aach  net. 

W.  E.  KS-5950-L2,  Sire  5  Generotor, 
115  V.,  400  cycle 

Prica  $4.50  each  net. 

5G  Special,  Ganerotar  115/90  V.,  400 

cycle  Prica  $15.50  each  net. 

5$F  Repeater,  1  15/90  V..  400  cycle 

Price  $19.00  each  nat. 

2J1F1  Satsyn  Generator,  115  V.,  400 
cycle  Price  $3.50  aach  not. 

5SDG  Differantial  Generator  90/90  V., 
400  cycle  Price  $15.30  aach  net. 

1CT  Control  Transformer.  90/55  volts. 


fjffuHm 
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I  Th  BflOlO 


USHIHtlOH 


3  HOLES  •„  DIA 
EQUALLY  SPACED 


18  '  CORD 


4  HOLES 


lOfAl  K»: 

DarirMini,  KlKHani,  CMlInf  TrvntmKtat 
Twb«i.  Ui«,  Fwmo<* 

Draff  ftaatlart,  Hair  Dryart,  Marina  and 
Cammarcial  Vanlilafian,  aft. 

A  lutky  »pa<  ul  pufchiv  by  Brntini  f  famout  RADIO  SHACK,  enables  you  to 
SAVK  over  halt  «n  these  HRAND  NIW  (in  original  shipping  larton)  dual 
blosyefs  made  by  tlie  DeUn  division  of  GbNfRAL  MOTORS'  They  have  a  mul 
lifude  o(  uses  wherever  air  is  rirculaled  in  heating,  cooling  and  ventilalinfi  services 
—  With  innumerable  commercial,  household  and  marine  applications  Blowers 
are  hnished  in  durable,  satin  black  lacquer,  have  universal  type  mountinrr  brackets 
(tee  sketch),  and  an  IR'  rubber  cord  with  plug  SiMil  type  blower  housinits  on 
each  end  of  the  double  shaft  Delco  Appliance  motor  employ  multi-blade  fans  for 
quietness  and  maximum  air  volume  Motor  will  operate  continuously  with  no 
attention  except  for  luhrKation  Omvenient  sire  for  limited  mounting;  spaces' 

MOTOI  SnCIflCATIONS: 

Die  cast  alloy  case  and  housings  Stator  2  held  coils,  machine  wound  enamel 
wire,  tap<^,  dipped  and  baked  in  insulating  varnish  for  complete  protection 
Staitinft  Coil  sinKle  turn  copper  hairpin  Rotor  squirrel  carte  type,  skewed  for 
quietiKss  Miah  rtrade  silicon  steel  laminations  Hirth  nrade  precision-rttound  steel 
armature  shaft  Self-ali/ininn  bronze  beann^ts  I'niversal  type  mounting  brackets 
l.ubrication  felt  washers  in  larrte  oil  reservoir  with  sealed  oil  holes  Operates  on 
in  volt  60  cycle  AC 

UOWH  SPICIFtCATIONS  CNAIACTillSTICS 

Pressed  steel  housin/ts,  welded  two  2800  RPM  operatin/c  speed  Rotation  clockwise  from  ri/tht  hand  end  62  watts  input 

piece,  snail  type  Two  multi-bladr  27V)  feet  per  minute  veIcKity  Air  delivery  120  cu.  ft  per  min.  free  volume.  Vj”  water 

squirrel-carte  type  fans  static-pressure  Weight  11  lbs 


•  >710  FPM  ValMifyl 

•  aaoo  IPM  OperwflanI 

•  DsmI  Mwlfi'Wade  fwnsi 

•  OsmI  Ooftef  Wewersl 

•  0«t«f,  Cubnuaus  Ovfyt 


tip  7C  m 

[3ch  lots 

for  df,,„ 


TERtIFIC  VALUEI  RCA  SOUND-POWERED  HEAD-AND-CHEST  SET 

Twn*  IDEAL  TV  REPAI*  AND  PWALLA. 

_ _  ’yp*  TION  CREWS^  TELEPHONE  LINEMEN.  IN- 

MU2045-E  TERCOM  systems  —  especially  suited  for 
^  ..  *  chemKal  and  other  plants  mhen  battery  or  lioe- 

L  ^  a^HK)  WOlTh  operated  y^stems  are  not  allowed  NO  BATTERIES 

B  Ow*r  ot  POWtR  ARE  NEEDED.  Just  connect  units 

|hi  _  (  wvvr 

ONLY  and  are  BRAND  NEW  IN  ORIGINAL 
C  ARTONS!  Eat-h  set  includes:  pair  of  earnhonca 
^  ^itb  rubber  cuahtons  and  metal  headband; 
M  MmaJ  telephone  tew  metal  chest-plate  srith  straps, 
^  M  m  ar  Ir  connecting  block  and  transmitter  with  swieel 
m  adtustmeni  all  rubber  covered  cords,  mcludittg 

’  Rm  w  2^  foot  rubber  connecting  cord  and  brass  plug 

^  These  powerfully  constructed  RCA  sets  have 

p#f  pOlf  NEVER  BEFORE  hen  offered  for  civilian  use 
—  (to  our  knowledge  1 ,  and  are  not  to  be  confused 

I  With  inferior  or  gadget  type  products.  Useable 

- - -  ranee  computed  in  MILES,  not  feet!  Quantitv 

LIMITED  «  only  200  pairs  available!  Order 
today ! 


STILL  SOME  LEPTI  HURRY 
SAVl  UO.SO  NOW  M  STEPtlUiS  TIU-SONIC 
NISH  FIIQUENCY  SPtAKEI  witN  ilKtro 
(iniaic  (rim! 

LUt  Prk*  li 

kL  k'Ai 


MtHkrnitr  FM  or  dvnamu  speakers  into  KOd 
tmf  •$  tffat  to  IS  i)i)u  tpi  dual  r»me(  w 
■vstvms  ot  irutunrarabSe  ntlelitv'  T'sr  C- vo 
inJ4H  ha«  R  ««]!•  ra.h  4  a  4  i  11* 

1  9n  »  »«rr  «h,tT0  4yn9mH  drftc*  mmtt 
has  14  «»bm  alum»num  >fUir  toil.  \  lb  I^C 
loppri  fcrtd  tml  .  held  d»»*iratioo  M  wait* 
ping  wt  !t>  lb»  Frrtrit  »•*!  hi  ft  mthutiatti 
ineatirv  •Ah««oU  lah«  utunvl  studios  1 
PHONE  cH  ^IRE  Sffuf  fwdec  Ivniav  be 
imigain  hunters  will  immediately  rnogniie 
ai  tl«e  itMisI  unusual  aa«lut  buy  siotc  the 
New  (not  suiplusi  '  limited  quantity' 

•00  Cycl*  Crwsswvwf  Nwtwork  Kit  I 
OfIvM  Unif  fi»W  Supply  Rif  1 

Wiif*  tcMfvfWflc 

rtff  IJ*  pp  CAfAlOO  anR 

tutnut  lUllfTIN 


RADIO  SHACK  CORP. 

/<!»'*  St  ff  Afai< 

RC’5H  mt  rf>r  Itllowfn 
O  Delco  Dual  Blowers  O  I 
O  lO'O  Catalog 
□  Surplus  Fiver 
O  Stephens  Tweeters 
n  Crossover  Kits 
n  Field  Supply  Kits 
Q  Sound  Powered  Sets 

Name 
Street 

Town  Suta. 


FREE*^ 
FREH'  11 

l.’9  '0  E«h 
9  95  Ezch  I 
5  51  Eich  I 
;v  '0  Piir  I 
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«ADIO  SHACK  SCOOP!  FOR  SCHOOLS  LAIS!  HAMS.  LIMITID  QUANTITY 


SENSATIONAL  PRICE  CUT 


fk  BOOlO 


SEARCHLIGHT  SECTION 


^7.S0  RCA  m-6SA 
VOLTOHUYST FOR  539.59^ 


TH«  VoltOHrfiyit  it  a  psnK-pvll  VTVM  with  2*tvb«  bndg«  cimiit,  pottetsmg 

•xc«U«nt  lin^orify  ar>d  ttobility  cKoroct^fittict.  Circwif  innovottoftt  that  indwd* 
i«ro  grid  cvrr*nr  ond  cootrollpd  inv*rt«  f««db<Kli  prodwc*  occurotv  r»odingt 
ov«r  oil  rongot. 

A  1  -mog.  tbitidod  tigf>al*9racing  probo  mokot  pottibl*  dyrtomic  voltago 
ra^ootwromofttt  tn  tignol-corrymg  circwiH.  TH«  WV-6SA  it  •mcoodmgly  ttobl*  in 
opofotion,  r^quirpt  no  odiwttmont  ol  <«ro  controlt  wHpn  cKonging  rongpt  ond  it 
PttonhoUy  indpppndpnt  of  cbongpt  m  boHi  tvbo  cKcroctorittict  ond  bottpry 
voltogpt  during  normal  lifo.  A  npon  lomp  mountpd  on  thp  ponpl  AotHpt  whpnpwpr 
rbp  boNpry  it  on.  TKit  indkofot  thp  condition  of  tbp  bottpry,  or.d  rpmindt  onp 
tbof  tbp  inttrvmpnt  it  on. 

Thp  bottpry  VoltObmytt  may  bp  utpd  for  accwrotp  mpoturpmpntt  of  o>c  and 
d>c  voltogp,  for  d-€  currpnt  ond  for  rptittoncp.  It  may  bp  utpd  for  mpoturing 
AVC,  AFC  ond  FM  ditcriminotor  voltagpt,  d*€  tupply  ond  biat  cpil  voltagpt; 
oicillotor  ttrpngtbj  ond  rptittoncp  of  coilt.  rptittort,  ond  mtulation.  Tbit  VoltObmytt 
it  quitp  bpipful  for  mPoturing  rbp  d-c  voltogp  dpvpioppd  ocrott  tbp  pkturp  cbonnpl 
of  o  tpipvttion  rpcpivpr  wbpn  making  ontpnno  odfuttmpntt  H  alto  it  applipd  to 
dttprmining  wbpn  gotiy  tvbpt  arp  prptpnt  D*C  mpoturpmpntt  may  bp  modp 
wbpn  o-<  it  prptpnt.  In  oddilton.  it  it  a  utpful  tool  for  tprvking  oil  typpt  of  pIpc* 
tronk  pquipmpnt. 


■oHvry  Kit 
S2.S2  EXTRA 
IF  DESIRED 


0  C  A<»<«w*w 

V0I»9P«  0»OP 


2  RCA  1CS0T.  I  Gl  Nf5l 


BIG  SPECIAL  PURCHASE  OF 
TOP  QUALITY  RADIO  PLIERS 

Below  Dealer  Net! 


Lowail  Me*  in  tli*  U.S.A. 
an  Brand  Naw 
lUn^S  TACHOMETfl 

generators 

ROTATION  GENtRATOR  (Elaua  BUI.  nftiu 
from  IIOV  60  (y  Roorcc  Be  provide  contreM  freouen 
ouipof  Pho«e  Bmpiifude  vertet  itaetl  with  iMed  um  i 
to  6600  RPM  VoU*te  empm  ti  1000  RPM  it  mmimti 
of  I  2V.  Sac  iV^Bt' 

Stock  No  IIS9M  ONLY  ft 

AC  RATI  OENBRATOR  (Eimeo  P  161.  2  oh«tc  A 
I  tV  per  100  RPM  60  cy  ompm  ec  IMO  RPI 
Sot  2V^a)* 

Stock  No  RS-9PS  ONLY  ' 


WESTERN  ELECTRIC 
MERCURY  CONTACT 
RELAY,  ONLY  $3.9S 


World-runuu,  KI.KIN  KKAl'TER.  WAYMOTH  and 
riaXTO  rodio  pliert'  TKanka  to  •  very  Bi>«rt6i  pur* 
rh«ae.  we  are  aide  to  offer  prerieion  plier*  tielr>w  coal 
for  the  Aral  time  in  many  yeara.  Caperta  who  are 
famtliar  with  the  nante  KI.KIN.  will  rerr>pniae  it  aa 
the  Kallmark  of  iivmlity.  Theae  are  NOT  the  «*<>mmnn 
variety  of  pliera  found  in  rrtuat  radio  atorea.  Quantity, 
priree  on  retjoeet  i 

.So.  Type  I 

KLLIN  24S  S  Vrti  pocket  oblique  (  uUinR  5*1 

Rl  tirt  240  S  ftblique  rutting,  wire  atrip  S*  ' 

Kii.lN  201  fiNE  Side-cultinR  O'* 

ARAEt  TIP  1001  6  Side  culling  6* 

WAYMOTH  tl-ITa  Side  t  ulting,  wire  atrip  6* 
PitTO  40  Side-ruiting.  Ipp  joint  6* 


List  PricR  $2t.OO  I 

Type  0*I7IM4  Glaae-aeoled,  mer* 
eury-weited  contact  awiteb  eue* 
rounded  by  uperalinp  eoila  and 
enaaaed  m  naetal  houamp  mounted 
on  an  rwUl  tube  boa#  APPI.It'A* 
TtONS  hiph-epeed  keyinp.  tabu* 
latinp-anrtinp-computinp  mocbinaa. 
relay  ampIlRera.  vibrator  power  aup* 
pitea.  aervo-meeboniama  C'HARAC* 
TKRISTICS  hiph  apeed  of 
operation,  eonaiant  opermtinp  ebar- 
arteriatiea.  freedom  from  cKatter. 
hipb  rurrent  capacity.  RPECIPK'A* 
TION.M  SPI/r.  two  coile  of  tSO 
obme  aad  4600  ohma.  operatinp  eur* 
rent  with  coOa  connected  In  aeriea  4 
ma.  Over-all  aiae  1%*  Ump.  l*6/lt* 
in  diameter  A  check  throuph  eurreat 
relay  adverttaementa  will  abuw  you 
that  our  price  of  ST  96  each  la  the 
KOWKAT  In  the  U  S  A  Order  Stock 
No  IlS-MiT 


Famout-Moke  220  VOLT 
S8-Li<t  SOLDERING  IRON 
SPECIAL  AT  ONLY  $2.95 


100  WATT  front  with  %**  tipt. 
made  by  Amenca’a  moat  famoua 
maker!  Our  tpecikl  purebaae  from 
an  over-atocked  uaer  of  theae  220 
V  irona  enablea  you  to  aave  over 
|2  each  on  their  Dealer  net  price. 
iVaipned  primarily  for  prodoetion 
and  maintenance  work.  Each  baa 
tmffle  plate  at  ahank  for  enol  hand¬ 
ling.  and  aeparate  hewt-inaulating 
atand ! 


•  Dutch  Boy 

•  Kester 


SURER- 
SFECIALI 
FG27A 
THYRATRON 
In  loti  of  100 
K45  cpcb 
In  loti  of  SO 
$4.95  cGch 


FOR  ONLY  $17.50 

Type  S0R44  ta  deaipwed  to  mainlain 
output  voitape  to  within  lem  than 
p)wa  or  minoa  for  a  total  primary 
variation  of  MS  It  haa  many  lab. 
indwatriaJ  and  amateur  applicationa. 
Inpwt  1M>2M  VAC.  output  IIS  VAC 
at  1.7  ampa  Site  IS'tS'ai'  Net 
wpt  M  Iba.  Order  Stoek  No  RS-Tfl. 
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S«v«  awr 

33y,% 

S  lb.  (poalt  Ofily 

Alloy  Sue 

Type 

40/fi0  062 

roatn  core 

M/M  125 

aolid 

5  tb.  tpoiU 

mtktr  lyRo: 

$S-S0 

SEARCHLIGHT  SECTION 


VECTOR  Socket  Turrets 


For  Immediate  Delivery 


J  .L 

< 

A 

V 

Just  think  --  all  the  coodenaera  and  resistors  In  any  tube  circuit  mount¬ 
ed  rlfht  on  the  socket  of  that  very  tube  I  You'll  find  It  so  simple,  so 
loflcal  an  Improvement,  that  you'll  wonder  why  you  never  dreamed  up 
such  a  gadget  yourself.  This  new  xlevelopment  In  electronic  wiring  Is 
catching  on  Uke  wildfire  and  already  Is  to  be  found  In  use  wherever 
modern  design  Is  truly  modern. 

Pcrmltii  UM  of  wib-asMtabUeit  which  can  be  installed  qulcUy 
with  minimum  ol  connections.  Cuts  number  and  length  ol 
leads  ••  reduces  stray  capacitance.  Components  may  be 
mounted  from  socket  to  turret,  entirely  on  or  within  the  tur¬ 
ret.  or  from  one  turret  to  another.  With  some  types,  cotls 
may  be  wound  on  the  turret  with  iron  cores  inside.  A  Kreal 
time-saver  for  the  experimenter  --  If  an  assembly  does  not 
operate  as  expected  It  can  be  removed  as  a  unit  and  another 
quickly  Installed.  Cuts  cost  on  the  production  line  --  elimi¬ 
nates  terminal  strips,  mounUng  parts.  Saves  chassis  space. 
Improves  high  frequency  performance,  makes  parts  more 
accessible  and  gives  neat  appearance. 


New  Plug -in  units 
combine  lube  socket, 
lerminal  p'isl,  octal 
plug  and  shield  can-- 


PLUO-IN  UMTS 


1  f  DirnfftifttfiAft 

CaUlog  Number! 

Can  Sixe 

A 

(XUl 

Price 

7jiln 

Price 

9fln 

Price 

l.3r  aq.  X  2.0  "  h. 

0.87 

B8  0 

II  43 

^  M 

11.52 

B8  N 

11.57 

i.JT'  aq.  a  2.5”  h. 

1.37' 

BIO-0 

1.45 

BIO  M 

1.55 

BIO-N 

1.60 

l.ST'  aq.  X  3.0  "  h. 

1.87' 

BI20 

1.40 

BI2  M 

1.57 

BI2-N 

1.62 

1  O'  aq  a  2.0”  h. 

0.87' 

C8-0 

1.64 

C8  M 

1.78 

C8-N 

1.81 

1.0  '  aq  a  2.5”  h. 

1.37” 

ClO-0 

1.67 

CIO-M 

1.79 

CIO-N 

1.84 

1.0"  aq.  X  3.0”  h. 

1.87" 

CI3-0 

1.69 

C12  M 

i.ai 

C12  N 

1.86 

No  Can 

0.87" 

A8  0 

.89 

Aa-M 

.94 

A8-N 

.97 

No  Can 

1.37” 

AtO-O 

.91 

AIO  M 

98 

AlO-N 

1.00 

No  Can 

I.ST 

All  0 

.94 

All  M 

.96 

A12  N 

1.02 

Adtl  'H  to  number  for  9  pin  plug,  'K'  to  number  fur  1 1  pin  plug 

Plug-In  units  also  available  in  two  -lube  types  and  In  types 
without  sockets  but  with  terminal  turrets  and  plugs--  use¬ 
ful  In  plug -In  applications  where  lubes  are  not  Involved. 

Write  for  free  ropy  of  Sun  Kadio  M-sithly  Mailer”  for 
November  which  lists  these  units  in  full. 


RCA  Battery  Type 
VOLTOHMYST 
(WV-65A) 

Limited  Quantity 
formerly  $87.50! 


IKATUKKS 

P<iwer  supply  C'.inipletely  sell -contained 
Measures  voltage,  current,  and  resistance. 

II  megohm  input  resistance  fur  all  IX'  ranges. 

I -megohm  Isolating  resistor  in  IX'  dynamic  probe. 
Electronic  circuit  •  -  meter  protected  against  burnout. 
I'olarily  reversing  selector  switch. 

Dt'  Voltmeter: 

Six  Kanges:  0-3,  0  10,  0-30,  O-lOO,  0-300,  O-IOOOV. 
Input  Kealstance:  11  megohms  constant  fur  all  ranges. 
Sensitivity  (max.):  3.7  megohms  per  volt  on  3  V  range. 
■AC  Voltmeter: 

rive  Kanges:  0-10,  0-30,  0-100.  0-300,  O-IOOO  volts. 
Sensitivity;  1000  ohms  per  volt. 

Ohmmeter: 

Six  Kanges:  0-1000,  0-10,000,  0-100,000  ohms. 

0-1,  O-IO,  0-1000  megohms. 

IX'  Ammeter. 

Six  Ranges:  0-3,  0-10,  0-30,  0-100,  0-300  milliamp. 
and  0-10  amp. 


Typical  .Assembly 
On  a  VECTOR 
Socket  Turret 


—  STANDARD  SOCKET -TURRETS  — 

Mica  filled  Miniature  hnciet  <7  pin)  with  crimp  on  naddlr.  vg'  mig  centera. 
Ke<)uirev  V,)'*  wulet  )iolr  Military  Home  type  Mickrl  is  ylandard  but  flat  lop 
type  oMainaiile  by  aiblilion  of  letter  “f”'  following  ”M”  in  number  ae  #8-Mf'- 
‘ft.  Turret  Ig**  dia ,  wall  appi.:  Grade  X.X  natural  Ian  laminated  phenolic 
lube  joined  lo  tockel  with  tubular  riyet  thru  center  of  soclirl  and  turret,  fine 
lug  at  end  of  riyel  for  shield  ground  Six  terminals  at  far  end  of  turret  plus 
three  lerinmals  near  socket  for  2^*  tyjie  only 

Cat.  No,  Ht.  Description  Price 

8-M-ST  3"  9  Terminals  In  2  rings  spaced  1"  $  .63 

8-M-9TS  2”  8-M-9T  plus  standard  slueld  mounting  base  .71 

6-M-6T  1  1/2”  6  Turret  Terminals  at  far  end  only  .60 

6-M-6TS  1  1/2”  6-M-6T  plus  standard  shield  mounting  base  .68 

A-M-6T  1"  6  Turret  Terminals  at  far  end  only  .39 

4-M-6TS  1"  A-M-6T  plus  .standard  slueld  mounting  base  .67 

Mica  Filled  Octal  Socket,  wraparound  contacts,  steel  saddle  with  1/^"  mtg 
centers.  T  ground  lugs.  Requires  1"  dia  vuket  hole  Turret  Xg"  dia.,  i*,"  wall 
appx.;  Grade  XX  natural  tan  laminated  phenolic  lube  set  into  recessed  hole  in 
torkrl  and  bunded  with  phrnuli<  adhesive.  Six  terminals  at  far  end  of  turret 
plux  three  near  sockel  except  in  shurtcsi  type 

Cat.  No.  Ht.  Description  Price 

10-0-9T  2  1/2”  9  Turret  Terminals  in  2  rings  spaced  1  7/18"  $  .59 

8-0-9T  2  ’  9  Turret  Terminals  In  2  rings  spaced  1"  .57 

6-0-6T  1  1/2"  6  Turret  Terminals  in  1  ring  only  far  end  .54 

.Mica  Filled  Noval  Sockel  (')  pin)  wilh  crimp  on  saddle.  Ifa”  mtg  centers 

Requires  dia  sockel  hole.  Turret  I -j”  dia.  wall  appx.;  Grade  X\ 
nalural  tan  laminated  plienolir  liilie  joined  to  sshIscI  with  lutmlar  rivet  ihrii 
center  of  socket  and  turret  One  lug  at  end  of  rivet  for  shield  ground.  Si\  ter 
minals  at  far  end  of  turret  plus  three  terminals  near  -km  kri  fur  T*  type  only. 

Description 

9  Terminals  in  2  rings  spared  1  " 

8-N-9T  plus  standard  shield  mounting  base 


Cat.  No. 

Ht. 

8N-9T 

2" 

8-N-9TS 

2" 

6-N-6T 

1  12' 

6-N-6TS 

1  \'X 

4-N-6T 

t" 

4-N-6TS 

1" 

6  Turret  Terminals  at  far  end  only 
4-N-6T  plus  standard  shield  mounting  base 


Price 
5  .66 
.77 
.66 
.74 
.63 
.71 


Heights  measured  from  chassis  to  far  end  of  turret. 


awo  ELECTRONICS  COMPANY  INC 

122-124  DUANE  STREET 
NEW  YORK  7.  N.  Y. 

TELEPHONE  BARCLAY  7-1840 
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Does  Your  Set  Droop 
from  hterference  Bloop? 

BANISH  INTERFERENCE  With 
New  NIAGARA  HI  PASS  FILTER! 


i'owltlvf  pmtffrtLon  lJit«rf*r«or»  rt<*m 

noUe*.  <1.« 

ttMKUiy  aihL  wII  4>(brr  HK 

Intrrter^r^  l»rMgiiml  to  fit  wrt*  3o0  <»itm  wo 
ii^UiA  Ah«*iiitriT  on  U»«  in  bilgOtOMui 

or  riorlt)r  t'<>mpie<«  Inatno'* 

thm*.  Kt'C  findings  uinlrr  i#«r.  th<-iud««l 
Cl  QC  WW  Ut  •njnvhofw  In  U  A.A.  Plot 
^l.7J  g«MUf«  onW  liAiiWIint. 


.  I  Aii.*>nur  V  P  t) 

M*r  PounlfttK-ii 
S  Tym>»inU*'-f 

’4  Krpioi^nini:  f*»r  lit  22! 


►^'  0:b<»o  r«i,«or«.  A  ellter  oii- a  .  n-ii*n«of%.  Kl'LLY^ 
MiHP.li  *  mnurtTrd  i>a  aturdv  ai>UDtn.iia 
^  ’tiOMiii.  rf-otlv  r'>r  ^n^tallotlan.  li'and  nrw-tn  >^111  ^ 
^sal  P»<'fc.n4  1.  2^1)  ^ 

^Vary  iHrtal  $6.95^ 

^AAAAaaAAAAAAAAAAAAAAAAAa# 
# ▼▼TTTT?TTTTTTTTTTTTVTTTT^ 

t  NIAGARA'S 

►  GOLD-PLATED  < 

^  SPEC^IAL  1 1 

^w1rr«i,  lnr!u>1ins  two  ^ 

or***®  tub^  !»«»■  ^ 

^atgn^i  by  'h#  nny  f"^  u-v*  %*  a  uTtai'ir  nw«!u!at^t^ 
.>^iHa?of  CAN  HA  i  SAMi  A.I  A  \HH*C  ^ 
►  PHiNAL  <iAAHt\Tt»U.  lU*>rT  «»inp4rt  < 

W  t  a  i.argA  eoo'igh  t  >  b«'UM>  *t»vrh  n<itttpn>i>tif  ^ 
^ati'l  mupply.  ri.Aiing  11  a  •!«««  rabla  p»rtabl  ^ 

Tranvml’ter  for  llaut  ttv»  t  oaptr*«  writ  ^ 

^lunLng  ormrh.  tul>r^.  ttbip  aitvona.  and  tircMlt^ 

►^dtag*^ni  on  ir  «i  ir  r  HiO' A  wnnkl*  naiabMt^ 

raNnat  m^a^mra  '*'%  i  ««*  x  ^ 

PrA«  «a»  a  tt/^ruo*^ '  Cl  QCl 

pCat,  Na.  fe-2ST  bPKUAL 

%AAAAAAAA  AAAAAA  A  AA  AAAA  A  A  A  A 


f>tm‘t  bo  btamfxt  for 
TY’I.  PCC  taiKA  hafo 
pr>t««  that  Nlaaata'a 
HAW  I>»W  l*AMH  filter 
attanuatea  alt  fra 
u^<iM  aivt#  MMr 
aAlllfulIf  angl 


KIHar  for  10.  20,  44.  Oo  and  100  mrtora  pretaDta 
T>'1  «hila  ytni  ro  ••parailiig  IHimtnataa  all  bar 
abi'^n  3tt  M<  K.t  cuntaina  all  pana. 
n'Whlrig  eliia  to  h«ty  Full  InatriKtlnrui.  Mtlro 
ta('*ual  Ft  t  liw  lulled  «  tb  eacb  bit. 

No  N  270  oolv  QQ 

plot  2W  ablppiof  cbargoa  In 
USA 


ELtCTRONICS  — ioniMirr,  I9S0 


SEARCHLIGHT  SECTION 


^  ONLY  ONE  NIAGARA 

FOR  ORCRT  MOW  VAIUSS 


LARGEST  STOCK! 


attention:  schools,  labs. 

MILITARY  INSTALLATIONS! 

A  NIAGARA  EXCLUSIVE 

Th«  5NN  Aytomotic  Film  Rottr 

Tha  5NN  Automatic  Film  Rotor  it  doaiqnod 
lor  iodiotduol  toll  rating  by  tho  quoatlon  oad 
mulbpla  choico  aaowor  gyaiom.  Tho  bostc 
ioaturo  it  a  3SMM  alido  film  proloctor,  pro- 
ioctinq  a  aorioa  of  llluatratod  quoatioao  oo  tho 
roar  of  a  f’‘xl2"  traaalucoot  ocrooa.  Coch  quo# 
tioa  tg  combmod  with  gix  poaalblo  aaowora  lor 
aolocHon.  Scorioq  it  outomotic  oad  boaod 
upon  oorroctnoag,  plug  ropiditT  of  aoloctod 
angwar. 

Oporatmq  paaal  conaigta  of  roor  proioctioa 
acrooa.  10  aumborod  timiaq  Itqhta.  0  oaawar 
aaiactioa  buttoaa.  acora  quoatioa  aumbor.  cor 
roct  aad  iacorroct  ladicatora  and  atartinq  but 
ton. 

Film  congigla  of  about  200  tromaa  of  22MM 
film  in  a  contiauoug  loop. 

Moaulacturod  by  Mills  laduatrioa.  lac.  lor 
kg#  ia  traiaiaq  militorT  poraonnol  with  gpaod 
and  all  cioncy.  Dootco  is  24'*  wido.  If”  daap 
and  M  *  high.  Shipp. aq  waiaht  222  Um.  Com 
Plata  with  SVt  Proiactor,  IIOVA.C.  Supply 
Spara  ports  and  film.  .  .  Uaod  but  la  aacaltant 
coadit  on 

Cot.  aFR.280  $49.50 

IMPORTANT  NOTICl  Mimaoia  w4.r  .TOO  PImm  ■ 


IMPORTANT  NOTICl  Miaiauia  w4.r  .TOO  PImm  ■•cImR.  »•,  d.MMI  aitO  C.O  0  trim  n.Im.  rsl.R 
Or«Mi  tMW>.R  RitkaKt  mill  k.  ikikMR  M.ilkra.  (itrM.  rdlart  Mod  in  ynr  IkdalrlM  IMa.  W. 

orrMtd.d  In  Cn.Ink.  Sdiniik.  Tr.nck.  Ilkhan.  Pkliik.  Raailni.n  H.kr.»  bdraian.  PartntaMd.  Me  ^ra. 
.aktact  ta  .kaata  wilkaat  nMna.  AM  itarli  F  O  B  aw  aarMtaaM.  NYC.  lakM-l  la  trim  Mia. 


SEARCHLIGHT  SECTION 


SiJPKHMOm  VALVES  FROAt 

AMERICA'S  LAR6EST  ELECTRICAL  CONVERSION  HOUSE 


KATO  ROTAIY  CONVERTERS 

^  Tfp«»  ItOAA  MmdM  t«KA5l. 

Input  :«  Vix:  tIA. 
MPHA  RPM  Output  tit  VAC  1 
phAJM>  to  rf  \  KVa  Com* 
pnrt  ruKCvdIy 

cont  duo  up»r  nitnro<t. 
wKk  8ho<k  mounted  New  tlN)  M 


CENTURY  MOTOR  | 
GENERATOR  SETS 


<in«iorAl  Klertrtr  JEynrhro* 
iMHin  Motor  or  AlIrrsuRlor : 
•ACltatton  J  Volta,  uperatina 
at  or  doUverlnif  110  volta.  ^ 
rhaa«,  to  cxclea  at  IhOO 
t.o  name  plite,  t>u* 
Inh  teiita  d«terin:n4d  «pec* 


M  I’  •( 

»{  t*  \4  -l.fri 
e«1  !•»  nltertii 
>  7S  K  \  A 
*  ■  tnp(e(» 


ISA  vnlt.  A 
eir  r»i  4" 


ISCO  CONVERTERS 

H‘  >'iiiII  llkr  nr«  Itivul  ««  M>' 
E—  '  ?  1  '■  «mi.  J*oi)  KPM  ouli’it 

BKHB  1  1:  V  \>\  l<  amp  bn  I-  K  ll.^n 
It.-atinKa  Ilaa>-  for  lahia  or  a  .1' 
m...iritii.«  .-prccal  .  $»»<• 

HOLTZER-CABOT  ISSF 

JKL  Input  24  Valla  EM*  at  ti  Amp 
Output  III  Volta.  cpa  1 
phaaa,  IP  T  alao 

ar<*ondary  output  of  21  Volta 
400  ryclaa,  atncia  phaoa  at  110 
va .  voltaaa  and  fraguanry 
raaulalad  Kr.BlIl.T  I.IKB 

>r.w  . Md-M 

HOLTZER-CABOT  MG  149F 

Input  24  Volta  DP  at  S«  ampa  Output  2« 
Volta  at  260  V  A  too  cua.  anil  IIS  V.>:t. 
at  600  V.  A  .  400  cycfaa  Rabuilt^^Pka 

GEN.  ELECTRIC  AMRLIDYNES 


JANKTTK  KttTAKV 
I  O  NV  ».  H  T  »:  K  A.  12 
Volta  IX*  to  tlnllver  HO 
Volta.  AC.  ItatOf)  SIS 
VA  With  radio  Alter 
Kprrial  Frica  SAI  tM 


GINIRAL  IlfCTRlC  DC  AC  MG  SETS 


l4»Mr  lieMflna  viartne  Ini*-  Mi’  SSi 

VnH*  !»•  tr.ui»<4>t  ».»  alterti4t44i  i»  -  .  K\‘A 
•  I'F  IkisuKI'W  Hall  Hearn**  «  i  e* 

•*-  irtar  tn*  ilui --  Hrnrsd  New  tAt.>in 

G.  E.  ROTARY  CONVERTERS 

I*,  narioti..-  Mtolel  :<IM*A11> 
7a  iiput  tit 

n<i  \4/tlii  aliiM  *  i>hap> 

t'i  •  ami' 

<l%l  PRIt  r  iKe-lmllll 


ALLIS-CHALMERS  MOTOR 
GENERATORS 


at  III)  talla  l>  I*  a  ..in 
^  -  s**rd*.  lAtt  •i.fi  it  A  f«.*' 

f  !•>>  w  1)14  h  « 

•  ihe  ••f  Hie  uni* 

n  t»e  eiiipit.yrd  for  a  multitude 

4tli»ne  or  w.th  the  near  redu* 

•  h)4h  H  ■  Conneited  Motor  ■* 
atxl  thi‘  •peatl  thereof  la  ('4in 
tiijlit  'll  rtiexsinl  Tina  maka* 
le  lahol  4ti<r  k  Urill  Ml'et'ial 
iio»» 


Input  111  VDC  at  It  amp  Sttt  RPM  Ball 
Hearmca  Output  ill  KVA.  PF  ISO 

Volta.  AC.  1  Ph  10.4  amp.  Centrtfufal 
automatic  controller  permit#  llne  atart  oi> 
•ration.  Fully  encloaed  RraiMi  New  PS 
Alao  available  for  SS9  ViM*  operation  at  the 
•am#  price 

t  GEN.  ELECTRIC 

TRANSFORMERS 

1  K\\.  4<0,  SSO  :30/1*  '  Brand 
New 

tiefieral  ICIertrir  5  \  \utn- 

trmM»f(»rfnera;  110  SZm  liiantl 

New  StH.IM* 

atfeneral  PJertrH-  “larlar  Ijpe** 
t  Kill  roller*;  hmei  watte.  II" 
230  deaiared  ae  an  adJuetaMe 
•  peed  controller  t^ut  ran  »*e  ueeit 
for  any  appIlratH.n  re-iuiflnK  ^ 
var  Aide  tranaformer  HramI 
new  and  an  eireptiotial  hu> 
at  tlttMt 

LELAND-MURRAY  HIGH  FREQ 
MOTOR  GENERATOR  SETS 


M.Hirl  S.AVIlRAfll*;  760  wntta.  Input  440-2- 
•■0.  iJulput.  250  Volta  DC;  2  ampar.a;  1460 

UfM  . tll6## 

''oupliHl  dlraclly  to  control  motor  on  com¬ 
mon  haac  Hrand  new  .  flfta^.M 

Model  .%.4M4f»-%RHI;  3St>  watta.  Input  440- 
J-IO.  Output  3S0  Volta.  DC,  1  ampere 
S4Sft  RPM . .  .  . . .  WAO 


Input  no  \CH' 

ttutput  I 

Marine  Type 

re»rulator 

fre-iuency 

Rebuilt  .  $A5.«i 

Marne  unit  aa  at>ove  with  St  VD<'  Input  and 

•acne  Uutput.  tOO  V  A  $A4.9n 


Type  IKT.  form  M  144  KVA.  S 
phase.  40  cyclea,  cont.  duty.  Out 
door  aervlce  Prlmaryr  504  V  .  10  S 
load  ampa.  Otl  fllled.  Wgt  S4S  lh» 

IS  I  17-  a  14-.  .  MS  00 


WESTINGHOUSE 

TRANSFORMERS 


tG.  E.  OIL  FILLED 

OUTDOOR  TRANSFORMERS 

Brand  New  S  KVA;  Type  HS 
lOOO/ISOOT-ltS/SSO  HPEri.41. 
I'KU'R.  Brand  New .  ISA  Oil 

A.  T.  R.  INVERTERS 

Uatta.  11-  VIH*  to  110  VAr,  It.  .n-t 

$iK 


•M  VAt  lU'StO  Vi.lte  Bran 
New  PKH  F  $3  tA 


W  ea4lRgti«>u»e  T  laiiafitrnirr  t  «tn 
trailer  ronialn*  S»0  wa't.  110 
SSO  volt  tranefnrmer  with  mul- 
tt  tape  The  traneformer  w:tl- 
lap  ewiirh  ahme  ie  wt.rth  m4>'> 
than  Ihe  atserlal  price  §<1  3  t 


t  KV  \  ;  ns  VoJta.  400  cyclea.  17  5  ampere# 
aingle  phaae.  coupled  to  S10,/440*J*46  m- 

tor  ..  ttM.tiO 

Marne  tpe<’iflcali4>nB  but  operative  with 

•Inale  t»ha#e,  llO  SSO  Volt  Mi-*lor  $tf5.h0 

9  KS.4;  130  Vtilta  .1  Phaee  400  cyclea 

coupletl  to  330  44"  S  40  M..tor.  $.99ft.«0 

Sem*  unit  with  S  HI’  lio  230  Vnlt  M- 
r  94I9UU 


PINCOR  ROTARY  CONVERTERS 

SO"  VA.  Filtcri'l  Hrand  New  Inptit  11'- 
V  I**’  4  2  Amt  thiipul  33*»  VA*”,  1  Vii'c 

M|*K<|\t  VKU  r  S.tk  (Ml 

tiFNEKSI  S.IStTKIt  IM  4tK.N  S  K  \Tt»K^; 

T>p.-  HI*  I  \  K  VV  1SS/13S  Vote  1* 
Am|-  1100  Speetl  Hetiuilt 

KWTIIStIN  riHN  TK\>^- 

MIKMKK-H;  :s  KVA.  I'M  330  34ft  8.c. 
lift  Volte,  Anal*  phaee.  tiO  tytlee  Hranft 

New  915.541 


OMAN  HIGH  FREQUENCY  MG  UNITS 


HetiutI' 


SPEEDY  POLISHING  LATHES 


G  E  Motor  CONTROLLED 
VOLTAGE 

el  ra.47a3*.,  r  ill;*  i  *;= 


» operate  a  I  33"  \  e 
I*.-  t..  .teliker  no 

N  'dta.  3  5  ati«p4*t  ee 
Tw4»  6>f  t!i.‘*4*  tinite 

•  it)  \*r  uetd  n  3*0 
\  In*  t4.  4*1. tain  ua  • 

1  1ft  Volte  I  >*  ^ifccImI 
IVtre  915  54 


(•  p  e  I  a  t  «  d 

hv  roiitriYl 
hetiitle  \ti 


Uilltllda*  of  Appll 

1  .1  ampet'-e  S>/ 
•  •Tfa  . ne I  fiit't i*r  « 


7.5  KV  %:  330  \  ..)1a 
eingle  ptiae*  .  40  * ' 

automat.’-  voMtrolh 

•tation  . 


IT'S  FROM  ONE  FREQUENCY  TO  ANOTHER;  FROM  DC  TO  AC  OR  AC  TO  DC 


IF  IT'S  FROM  ONE  VOLTAGE  TO  ANOTHER,  THEN  CALL  ON  US. 

lttabli%hed  in  1922  WILLIAM  I.  HORLICK  COMPANY  "*'  ‘ 

409  ATLANTIC  AVE.  BOSTON.  10.  MASSACHUSETTS 


January,  (950 — ELECTRONICS 


4  A  T 
Fur  IMrwl 


Volt  19<)  Amp.  CrorfAl  Fn««nrtr  M  f«t 
Vuit  S4''  Ai'ip  Wr«tlM|h»4i«# 


ZKKt>  ('KNTf.R  Ml<  ROAMMKTK'K  i.lral  r...  n.U; 
.iflir'Aior.  A|i|;n<t  it  0-lt  fBt«*rrampr'p  movriiirn*. 
Hrai*  approi.  I  lurur  t^lthratril  D  S«>.  r*«i^an<  r 
l.«»0  ohms.  9^m(u«  M»<M  SOI.  SS'  r<1  ft  bakr 
4M  10  SO 

1»  C  SIM  ItOASIM^TKIl  ft  SO  S4>Mkl  «•!. 

4”  «  I't*  Rr^txitxilar  l>aScl:t«  cm*  ApV'i^t  2.h  p 
blur  rml^'arrr  m  til  SO 

II  sftft  w  H  NX  as.  r  K  K  int^'wswim  I  4  to  so 

O-SOO  WMton  V>0.  9*  R  H  Kprc  bl*rk  ti'alr  ralihraiM 

0  IS04t  Lumlouur  Numbrra .  t  4  00 

4'*0  microtmprrr  movi^rat  Wrkh  tV»!  7^^' 
!4«Mrhboar<1  mrirr.  K  II  flush  r*M>  mth  th^rrt:*! 
resistor  amt  NCtle  ralthrateO  for  40  fM 

St  Si7  SO 


St  M 
\  t7  SO 
S7  SO 
S3  SO 
.ie  13.00 
S3  00 
S3  SO 

nii 

^  S4  so 


An  Internal  f*«>nibuati<in  trtpe  heater  wluih  «i|| 
file  IS. 000  B.T-U.  >4  heal  per  tantr  MSeallr  suiieil 
fCK  uaa  *tth  aiiulptaent.  farms,  boats.  Ini^alova, 
oatmis.  trailers,  wrtrb  sheds.  darkriMims,  mobika 
niulpment.  tiansmlfter  statums.  K*'  .  amt  any  plart 
•  here  a  nuieh  heat  Is  raiuired  in  talume 
Verp  eroikiimi<*al  In  itieratUHi  lanh  hnida  one  fai- 
Um  of  aaatline  alurh  t«  sufflrtent  for  0  bimra 


itorsd  nhen 
s  »'*• 

mplete  with 


the«e  tn«tnmien(s  are  Hran<1 
Weuon  rherh  each  and  eii 
NSnS'  f'ertlftiate  to  guaraott 
inairurnMit  Meal  frw  uae  m 
311  ■‘.•(enMal  Transformer  i 
?St  A  I’hO  inMs 
New  tn  original  maniifaerure 
l.i*t  I‘r1«*  >2X0 


•1  New  Ourptiis.  we  ha>1 
>erv  unit  an>l  fumuh  a 
tee  the  amirarp  ul  earh 

a  ei«|||ijo<-tUWl  with  M.^lel 
to  ritend  tho  range  to 


,1.1  ITI  SRf.  IIRANII  MM  HI  HIM.I  M  fit  Alt 
,NT»  M»  I  NLFj*'*  •‘I’M  IK  I  Hr  fiTIU  3 

•  taN  kh  p(ie<l  'rnm  •T<s*k  «sme  dav  a*  'rder  re 
•  •1  -'i?' e»i  tu  Pf-*r  -ale  tirdrr*  a>'-elltef1 

s'rd  •'•>ii<ern«  puhli*'  Irikttrtirsonk  and  aafri' lea  or 
lien  s-  -'•int.  frfher*  piea«e  oen.!  X*^  •let«’«lt.  hal 
oce  t  n  I>  or  rheek  a’th  •'»*ler  A..  pr‘'*es  Ft»K 

urasrft  ;-p  N3* 


ELtCraONiCS— yo«t«fy,  1950 


SEARCHLIGHT  SECTION 


SMCIAL  MCTIRS 

SCNAITROi.  RfLAV.  0*30  Mirr<maper«  •rmutlrtt). 
Wsalon  7f0  tfpo  9.  HuigU  Aasd  oenta^t  mth  lit 
valt  Ac'  nuanuiil  raatc  and  a<ljiMiab4o  indng  to 
indicaie  uptratlng  potpt.  Has  t««  araloa.  om  for 
secttpg  :n<le«.  the  .ichtr  for  rrading  pelrJtr  pfU 
tMa.  Contact  rkaea  oa  dtereastng  lalut  and  ha* 
a  capar  iv  at  3  Havs  at  110  volts 
LM  Fn««  lORSO  Vmp  anal  ONLY  137.10 
rRtQUCNCV  HCTCR.  SS  to  09  ■'Trim  iamm  ReldW 
C'A..  opo  MF  II  Frahm  «ll»rating  reed  type,  U 
rsoda.  100  to  190  lult  •dforaMOi.  3^*  renml  Otah 
hakeitte  ea^e  |7  SO 

FACQUf ACV  MKTCR.  JHT  30  V.  l»uat  Range 
•Yirem  frsquenrv  ranges  froa  .*X  ovrlea  a  <1  S** 
CTi-tOS;  Dual  rlvaiieet.  ubiatlu  reed  t'pe  115  *»l* 
SS'  rd  0u»h  ms«a»  «'ase  SS  00 

OCCIBCL  MKTCII.  WMtaa  SOI  tipe  «1.  minus  M 
to  pins  0  DR.  SS'  rd  ft  hake  .  a^  0  MW  «•> 
1‘tUM.  High  Speett  type,  with  (  et’rrtial  wire  wrtund 
multipi-.ers  to  ettetid  range  111  Si 

OCCIBIL  MCTCR.  WMton  m  minu*  10  w  piu*  a 
DH.  XS*  round  flush  takeiiie  .  a«e  Rtark  « air 
lumin  >U4  markings  U  SO 

ftORTABLf  AC  AMMCTfB  o  and  o  I*  \n.pe 
A  CJ.  Wre'oO  M<jdei  ItA  t\icnple(r  with  Irn'tie* 
rarrring  rake  and  tekt  ivaiM  SI2  SO 


AIRCRAFT  METERS 


D.  c.  microammeters 


D.  C.  MILLIAMMETERS 

1  6.1.  IM»  41.  r  K  H 
U  1  W  H.  NX  45.  S'  H  14  Uh  WimmIn  \i 
0  1  wostan  301.  .3*  14 

n  .3  Gruon  <iW  ‘M.  r  H  14 
*  0*9  Western  Clortrk  3*  R  It  ei>ii  en’ri'-  si 
n  K)  b  C.  UW  2*  R  H  hia*  k  wak 
••  90  G.C.  1M>  41,  t*  R  H 
0  HO  6.C.  D<>  41.  S'  R  li 
0  190  6r«o«  90n,  r  H  K  . 

'  XOO  B.C.  DO  41.  S*  K  14 

100-O-SOO  6  C,  1M»  4<V  r  R  R  ring  n'd  n. 

0  W.M  NX  -83,  r  R  b!  ' 


0.  C.  KILOVOLTMiTERS 

All  meters  are  fumlahrd  onnplete  with  prerlslon 
niro  wound.  MKM  ohms  per  volt,  hertneMraily  aeale«l 
muliitlera  an<l  mounting  ,  ;  pe 

>  1  Wmton  301.  r  8  R  ...  ft  00 

a  1  9  W.H.  NX  35.  r  R-B  37  SO 

II  I  9  Wotlon  301 .  3*  H  R  33  SO 

0-1  Weston  SOI.  r  8  II  .  .  tIO  SO 

0  .4  Westen  3oi.  t*  8  H  . .  HO  SO 

0  4  Westen  tOl.  r  8  14.  ..  SH  OO 

ft  3  WMton  301.  S*  8  H  ...  114  00 

0  1ft  Weeten  .lOl.  r  8  R  ..  SIS  00 

0  X*!  Weeten  301.  X  8  R  .  |?2  SO 


A.  C.  VOLTMETERS 

>  15  G  C.  AW  41.  t*  RR  hi  W  .  Hi 
18  122  ■ 

-15  6  f  Af)  2X  3*  R  H  hi  v 
1-19  Westen  474.  t*  R  R 
1-15  W  M  NA  35.  I'  R  II 

>  RI  WMton  •>]:  2*  R  M  4<10  rtrleo 
14“  W  H  NA  4.1.  r  It  II  IftO  ryrlr- 
'  ^5  WMten  •  1  r  R  M  ring  mid 

WMten  91T.  r  H  R 
I  IfW  G  t  AO  V-.  .f  8  H 
t.\%A  Triplett  31X  Jl*  1*  R  M 
I  IV’  Triplett  31J  il»  H  R 
•  r-  Triplett  .3.11  41*.  R  R  W  Hr 
volts 

'  wm  Triplett  2  2  «*  r  H  M 
Bwrliaften  2X3  r  R  M 


A.  C.  AMMETERS 

0  10  B.C.  AO  XS.  r  B  b.  espaatSed  hstw 
Ampa  brake  caiihraied  0  100  Ampe.  I 
Bending  ditide  «raW  reading  by  10 
0  SO  Tripnn  331  JP.  r  R  K 
0  SO  TOpletl  SIX  JP.  .r  R  M 
0  so  6.1  AO  XX.  r  R  H 
0  'V  W  H  NA  AS.  r  R  B 
0  00  ISO  Bart  iSXt'.  r  R  H  W  K.vt  Trank 
0  190  «  I  AO  XX.  r  H  H  '  AMP  ■ 


R.  F.  AMMETERS 

110  M  A  Oieipenn  t.s.  r  R  It 
1  6  (.  HW  44  r  K  H  hi  -e 
1  6  E  1»W  44.  r  K  H 
1  6  C.  DU  .'il.  r  R  H 
I  6.(.  IMI  44  r  R  H 
I  '•  6  E.  DW  ..1.  r  K  M  h.  kT- 
1  S  WMtnn  41^..  r  R  II 
X  SiMpeMi  139.  r  R  H 
1  Weeten  4X9.  J'  K  H 
1  WeetM  90r.  r  K  II 
1  SleipeMi  45.  r  R  H 
1  WMten  4X9.  r  R  H 
*  W  M.  NT  39.  !•  H  R 
W  H.  .NT  49.  r  R  U. 

■  Weeten  419.  S'  R  R 
..  WMtnn  4X5.  .1'  It  H  U  l.yt  • ipk 
9  G  C.  IM)  44.  S'  11  R  U  Lit  •-  .ifir 
G  E  IMI  44.  S'  K  It 
•  5  W  M  .NT  f  K  II 
U  4  G  E  DW  44.  r  11  It.  Id  « 


SOCKET  SELECTOR  SET 
WESTON  666  TYPE  1C 

iMwignei!  for  purpi*k«  oi  tak  ng  realing'  r>t 
nnis.  roliagMt  an*l  reaiktaf*(-r  ai<l  iKhrr  ri«k*iri4-aJ 
iuna»ure<nrntg  in  a  faruum  tuN*  •  t'<’uit.  It  ran  be 
used  nlih  man\  Ue<.«rrn  Aiiaivsers  or  other  make 
multitaiigf  vuit  idim  mtlilammeter*  To  test  e  lutw 
iirrult  the  tuU  i*  piiiggrd  mto  the  appropriate 
a-lapter  and  tbr  tr%t  puig  mnerteil  .n  the  tuiir  wm  ket 


COMBINATION  OFfER 

ISO  Volt  A.C.  Motor 
Triplett  331-JP,  3>r' 
R4  Huth  COM 

30  AMP  A.C.  METER 
Triplett  331.jp.  3<]" 
Rd  Fluih  COM 
Both  meters  for  $7.9S 


PORTABLE  (CHRONOMETRIC) 
TACHOMETER 

ioeper  Wetek  Ce.  MeOel  941A-* 
n  Can  he  naeO  tnr  speniB  up  tn  20.000  R.P.M 
n  Cnn  be  used  fer  lineni  fonnO  eieasureeientt  In 

10.000  r  p  M. 

n  Ideally  inlteO  fer  testing  the  ipeeds  ef  eMtere, 

perlirelarty  ef  traetlenal  herte  pnwer.  genemterb 
lurbtnM.  rentrtfnnals.  fent.  etc 
#  Very  small  Tergna  maelfM  prartkaily  no 
eewer  te  drive. 

n  UneaealleO  BeadabHity  2*  Open  teee  dlal»«ae4i 
dlvttien  en  lerge  dial  egeelt  10  MPM  :  eaeli 
dlvlslen  an  smell  Oiel  ageala  1.000  RPM 
n  (irenlest  Armrary^-weett  Revy  sperMIratlens^ 
geargnteaO  te  be  within  ef  IV 
e  Results  el  tml  rcauing  remain  un  dial  entit  neat 
last  laken 

e  Rash  bntten  twr  eutematk  resetting 
e  Cemglete  wltb  the  fellewing  areetseries 
I — Large  painted  rubber  tip 
I — Large  hellew  rgbher  tig 

rireemferenre  Wheel  Dp 
I — Operating  Instrnctlens. 

|m-Temperntgre  Cerrettien  chart 
The  cemhinetten  ef  the  ehwe  teateres  will  givn 
arrumtely.  withia  a  tew  secends.  hy  direct  reading, 
the  R  P  M  el  shafts  er  the  lineal  speeds  ef  snrtareg 
withent  any  arresserlM  er  timleg  ef  an*  kind  Each 
nnH  remM  remplete  In  e  red  velvet  lined  terrying 
caM  3*«3' •'!!»,'  Ret  List  Prtee  iv\ 

Yenr  Cnat  U  f 'm) 


Gaioline  Heater  Motorola 
{Model  GN-3-24 


WESTON  341 

0*190  Veits.  K.itH^rTot\iisDi<in»«der  '«  >4  1% 

Lrsmrary  oo  DC  and  Al  I  lt«»M  X5  to  IXfWi 
1  3CL>r8  Ifiiliratee  true  r  ra  t  vsM’sgv  8hkM#d 
muvrnirfit.  3  0  V  A  pownr  •  <MAumptMiB  I'omptrte 


$22*0 


MARITIME  SWITCHBOARD 

338  CANAL  STREET 
NEW  YORK,  13.  N.  Y. 


TESTED  NEW  PANEL  METERS 

Ksfll  MLTtH  TLHTLli  fDKftllf  KItIl'MK.ST 
1  kl.lhUATln\.'«  \HK  Folt  NoN  WA<:N>n«' 
l'AMt>  If  Mt-Tfltn  VKL  ItiK  I  HR  fiN  MAD 
MTH  IVANUg*  Hi-M  in  IWKJ.  TIIDKM.8d 
ANDUi  U  ll.l.  <  kl.lltlt  4T»  \«  «  iiKIUNfil.Y  AT 

.N«»  KXTil  3  I  MsKiif  AH  nwUrr*  bate  white  srafn 
an'l  err  ftukh  itMAin'r*!  ijnlv«p  apurtfi^  t  <t'berwine 
H  H.,u«rm  M  Mi'sl  «r  wsie 

It  V  **hn«-  ir»*r  «>i|t  «sirf  AU/fsro 


I 


t»r  2tt  }•* 

M  ISf  PL-ntA  SO 
i).|AP  A1I&PN  A3IP 

A4Mt«r  for  A  for  um>  os  <i»*U  eoai 

t2i  mt** .  .  •» 

t  M  t^O  n  V  .M  UO  6( 

M-IJ  M  |Tri21  i;  M  UOAI 

M-IT  I  li  ITOA* 

h>-72\r  .«  rtJ3*r 

K3  22J  A»jr(i2S!  ^  1  r':  ?: 

2J  I  M  1*1)  27  i;  .0«  '  II 

A1-IP  i.ii'roMU  .«•  1  uo  2> 


I  M  yxt  2fM) 
M  .t«f  214  I 
MuiK  1U\ 


Tt'BI  SPECIAL — Now — Guo'ontced 

%%  .»0  hM  S  %  72  n\A  <U 

'♦  44  K-J?  M 


PRECISION  CAPACITOR 

0111(279  k^..  1  tnM.  200T;  temr.  comp  4<f  to 

r  .  M 


Emm  Hol9«r  r^ttlrfuw  »34So01.  2AO  siir . 

fyM  H«ld«r  H«nt^  m  a(K>T0.  for  4 AO  fuv* 

TNof^vn*  Field  Wiro  WllOI).  4  B)<lr  riwl<  $7 
Aluminyai  Tyblnf^-fShlp  Rwr  K\p  onivi— II  ft. 
•4'.  $1.00— I', 4*.  $2.10— I','.  12  SO— 1^4*.  SJOO- 

r.  $6  00 


CARBON  RESISTOR  ASSORTMENT 

rnlr>r  cn<l«d.  lncuUr«Nl  .  .100  only  $1.19 


PULSE  TRANSFORMERS 

X  124  Ti,  IT\H.  markcil  or  $5^0 

icrajr  r«»i*  n»"hi:h*lV4*'xS'’  with  iw 
rntar.  etudM.  Hatio  111.  hyper*:!  ('ore 

$0  Kr  to  4  Me  W  du  x  1%” 

130  to  J3a0  ohnta . 

25t-«l7A  8per  lo.  Ill  ('hlrav"  Trana , 
airnr  lo  S2((2  (.»»'..%  •» .  .  .  .  . 

Tit  lOIM  IHnIoti  4  oil  4  <i.  .  . 


PRECISION  CONTROLS 


90.III91U  MuUr  114  ^  II  70 


_  10  «»iu  I  79  (lJ-02  7.(lf¥i 

I7S9I  10.00(1  aiMl  1  0.000 

7&»  AimnuiuaDIo  94.  t  o  .onii 

7  .vio  22  9»  ul-09  6  000 
1  7.AOO  I  29|  2  4.000 

1-t  7.000  I.Mi  3S  9  OOO 

1  2  7.k)  VAC 

2-M. 

4,000  '  II)  1  Kill 

v  o  c  5  I  SJS 

5i  1  «JJM7  ;  i  n'"' 

9  I  SPECIAL  n  nm 


i  *  Amtw  H  r 

««  0  Ami»  h  r  r  ()  y 


MIKKOR 
SCALI 
LoH  •$ 
1^S)4 


t.Uii)  Ikjur  2nii 
39  WATT 
laorVKi^jiilt  4\3\ 


SPECIALS 


R  ELIAN  EE 


POWER  RHEOSTATS 
stanoaod  ■•anos 
IS  WATT  I  I 
I  IJOO  A'  4A  I  I 
IN*  Ad*  M  11 


COAXIAL  CABLE  CONNECTORS 


110  WATT 

mt  1/  $iM 
71  A' 

•H.  t>  hwa  lanc¬ 
er  him 


Afit4«*Adot«r  PiM 


. ..  .  $10  99  f«r 

49  CO  90  U 
99  UOOIU 
^  '  ITU  gS  V 

3  i  L'O  87  I' 

I  ff!  187  V 
*•  I  Uli  7HI  I’ 


FILAMENT  TRANSFORMER 


Pri«ia«B  IIH  $9  49  n 

9ar««9a«*  l««  I  #  |9  aaip 
U  M  V  ftllA  (M«lt  KV  D 


SILSYNS 

DIFFERENTIAL 


111  V  ,  AO  Ctc 

rCti24f 


CmmI  iMwMvi  two  #('.BI4iib  m  daap***'  Tan 
h«i  (^'OirTtoil  to  a  $900  ni'SI  MMajT  la  19  SliOUtO*. 

(  .4i«rr«t"A  «ltoe(  auppO**! 

Mawotinf  fIracketB  —  '  flakrlltol  for  •rlayri*.  arnt 


'ssrlsf  Isssiiis 


SEARCHLIGHT  SECTION 


0A4G  . 

01A 

1A»GT. 

iBtt 

mi 

iMt 

ICSGI 

tMCI 

tETGI  .  . 

tE7G  . 

IG6  ... 

1L4  . 

1LC6 

INJGT . 

INtI  (CrylUl  . 
1N11A  C>io4«) 
iN»lB  •  * 

INM  •  * 

1N»3  *  • 

1N«3A  •  • 

tN«7  •  • 

1NW  •  • 

IQ3GT  .. 

1R4  tM4  ..  . 

|T4 

»A3 

SA7. 

?B7  .  . . 
ms.'GLSM 
KSR/7193 
KS6 
KS6A  . 

»C34 

?J»1A 

Si«* 

» JS6  .  . 

*J»7 . 

SJ31 . 

»J3S _ 

SJ33 

SJ34  _ 

JJ37 .  . 

«J38  . 

ti4g . 

«J61 . 

SV3G . 

*X»  *79 . 

3A4 . 

3BS  J . 

IB«4 . 

tBPt ... 

3CS4  '«4G  . 

3D6  1199.... 

3E»9 

3fP7 

3fP7A 

3GP1 

3HP7  . . 

iQS  . . 

3S4 . 

RFL-S . 

5AP1 . 

iBPi  . 

3BP4 . 

ICPI . 

5D11 . 

SfP7 

5GP1 

5MP4  . 

5J13 

5J79 

5R4Gy  . 

6  4 
6  7 
6A3 
6A6  . 

6AB7 _ 

6AC7.  .. 

6AK5 . 

6AK6 

6B4G 

687  . . 

688 
6816 

6C4 

6C6  . 

6C1I 
606  . 

6E3  . 

6F6  .  . 

6G6G.  . 

6H6 

6J5  . 

6J5GT . 

6J6  . 

6)7GT 

6J8G 

6K6GI . 

6L7 . 

6N7 


Guaranteed  by  WELLS 


Check  thii  lilt  for  eicaptienal  valuet  mofaatreni,  cathe^*  ray  tvbai,  voltaya  rafa- 
lotori.  tranimittiaB  tubci— alto  aaea,  pilot  aad  Eloihlipht  hvibt.  Theta  are  brand 
new,  itondord  make  tubei.  Order  enoufh  for  fatare  needi  directly  from  thit  ad  or 
through  your  local  portt  jobber. 


Price  EccK 


Price  Each 


1101  ..7' 

1103A  K4  .  1  « 

1616  .  .  .11! 

1619  ..  ,  4! 

1614 _  .  1  1! 

16H...  4! 

1616  .4! 

1619  .  .  .4< 

1630 _  39! 

1618.  .  .91 

1641/RK.60  .7! 

1011.. .  .  .r. 

7193.. .  » 

8011  ..  1* 

toil  .  I.C 

8010  ...  I« 

aoli .  6.1! 

9001  «l 

9001.. .  8 

9003  «l 

9004  . a 

9006  8 

38111A . 8 

NEON  BULBS 

N£.11 . t 

NE.16 . » 

NE.tO .  .a 

N£.»t . t. 

NF  48  ....  1 


6SA7 

6S(7GT 

6Sf5 

6SG7 

6SH7 

6$  JOG  I 

ftSK7GT 

0$L7GT 

6SN7GT 

6S07GT. 

6SR7 

6SS7 

6U7G 

6V6GT 

oyoG 

7-7  11  B«ll«N 

7A4 

7A7 

7B4 

7C4  1$0)A 
7F6 
7f  7 
7H7 

7K7 . 

7L7 . 

7N7  . 

707 

10 

lOTl  BolUti 

loy.c 

19A6 

1«A6GT 

15AH7GT... 

t?0«  . 

Hf5GT 
12H0 
15J5GT  . 
19J7GT  ... 

12K8  . 

12Sf7  . 

1?SG7 

17SH7 . 

17SK7 
19^7GT 
17S07GT 
t2SR7 
12X895  2 

1  3  4 
14B0 
15R 
RtL-21 

2  3D4 
RK24 
24A 
25Z6GT 
26 

27 

2807 


70L7 

72 

RKR  73 

76 

77 

VR.78 

80 

FG-81  A 
83V  ... 

89y 

VR  90 

VR  92 

100R 

fG-105 

VR.105 

VU-111.$ 

1148  . . 

117Z3 

VT-197  B«>tif6. 
VT.127.A 
(Trtoat).  . 
VR.150  ... 
VT.158 
fG-172 
205B 

211  (VT4C). . 

215A . 

221 A  . 

2310 

268A 


)04TH  . 

304TL  . 

J07A 

316A 

3506  ... 

JS4C 

371A 

371B 

388A  . 

393A  .  . 

395A 

MX  40811.  . 
417A. . . . 
434A. . .  . 

446A . 

450TH  ... 
471  A . 

527.. .. 

530  . 

531  ..  . 
532A  1B32 
GL-559  . . 
KU-610. 
Hy.615  .. 

7006 . 

700C 

7000.. . 

702A . 

703A 
704A  . 


705  A 
707A 
70  7R 
708  A 
710A.  . 
713A 
714Ay 
715B. . 
717A.  . 
721 A  . 
723A6 
724A  . 
724B 
725A.. 
726 A. . 
730A 
801 

801  A. . 

803. .  . 

804 ..  . 
805  .  . 

807.. . 

808.. . 
811 ..  . 
813  .  . 

814. .  . 

815.. . 
826  . . 

8296. . 
8306  . 


PILOT  AND  FLASHLIGHT  BULBS 


342  5 
350-41  . 
354  76 
LB  200 
350  43  . 
342*6 
LB  201 
LB  202 
350  40 
350  42 
350-20 
350  14 
346  22 
350-19 
LB  17C 
LB  58A 
LB  57A 
354  78 
350  55 
342-3 
LB  102 
342  2 
354-76 
354-77 
LB  *104 
350  24 
LB  107. 
350  63 
LB  109 
350-18 


Nil*  Lit« 

53.  .  . 

AirpUn* 

323 

LM-60 . 

1195 . 

CC-13....  . 

1 491 . 

302  . 

313 . 

12A . 

24  A2  WE 
AR-1  Af8«n. .  .  . 

5122  . . 

1477 . 


Monyfoefurtrt:  We  corry  thousonds  of  electronic  portt  in  stock  Send  us  your  requttts  for 
quototion 


EF50/VT250 
56  _ 


NEW  CATALOGS  READY 


Distributors:  Our  stondord  job¬ 
ber  orronqement  opplits.  Order 
directly  from  tins  od 


Complcr*  liitinqt  et  oH  Wtllt  Clectrenic 
CompouRfin  new  evoilebtc  ter  Oitlnbeten. 
Monufectpftrs  end  Amotcprs  Writs  fsr 
your  copy  fodey. 


320  N.  LA  SALLE  ST.,  DEPT.  SL,  CHICAGO  10,  ILL, 


ELECTRONICS  —  yonuery,  1950 


STANDARD 

BRANDS 

ONLY 


GUARANTEED 

BRAND 

NEW 


LECTRONIC  RESEARCH 

TUBE  SPECIALS 


1021-23  CALLOWHILL  ST.  PHILA.  23,  PA 

r«lephones  •  MARKET  7-6590  and  6591 


SEARCHLIGHT  SiCTION 


Tliirair^M 
OA4C  1 

Kl  -riA  I J 

iUil  I  I 


IJAUi 

IMt'T 

IJAS7 

USA* 

liSAT 

UBB4 

IKA 

liHA 

lUM.I 

UKI 

liOTtiT 

liM  7 

liSPft 

UAP7 

UAH7 

H%J7 

I1M7GT 

li^lL7 

ia<kK7GT 

liSL7f;T 

llAN7<n 

I  MO? 

IJXS 

1444 

I4A7  Iin7 
I4II6 
l4Ht 
144  % 

I4M7 

I4J7 

I4N7 

I4H7 

14X7 

14 

Ivin 

ii 

i4A 

iU  M»f 

ift/4 

iS/A4;T 


Bfti  ElVIMC  I 

TIBER  I 

0/4  •• 

0/4f«  M 

iA4  M 

IAE4«1  i4 

I47CVT  *4 

lABt  7» 

IBK/T 

MU  I  It 

IBtr  I  It 

IBI  #t%  I  U 

14  Un  44 

I4A  44 

ir»t4.P  I  44 

lt>4</|  I  44 

l»M;r  I  14 

It7f«  44 

I<U<;T  74 

K.4<«T  74 

IH44*  44 

IHM.r  M 

IJ44.  I  44 


444  TOT 

ABDtOt 

4Br» 

4«r4<>  I 

44/7 

444»7 

444^701 

4RH7 

44M7(«r 

4«i7 

4AJ70I 

4AK7 

4Rt  7f»T 

4RS7<.1 

4AN7B 

444^ 

44074*  I 

44*7 

4447 

44T7 

4T7<. 

4rt 

41  •  44.II 
41  74. 

4  W4<;t 

4\4 

4440 

4444. T 

444  74. 

4X4 

4X44.1 


UV 
M  4/.4 
MV 

lITtrOT 

M7S7rrr 

II7P7<;T 

117/3 

117/44;i 

I  4  144 

rM-IM4 


TraaomlOUi 

B  Spatial 
Purpuaa  1'ubaa 
4>Ai  I  li 

lH2i  J  47 

IHil  t  44 

IHi4  4  44 

IBU  4  44 

IHi4  2  44 

IBJi  S  14 

tBA4  4  44 

1B42  4114 

IHM  44 

iBii  141 

/4.ii  2i 

14/4  .17 

14  44  BK  44  It 
K  44  74 

Itll  I  14 

nils  4  44 

nil  •  *4 

ni4  7  M 

nr  U74 

nil  1 44 

nil  U  44 

nil  UM 

n44  14  44 

ni7  1174 

nit  II 74 

n4t  U  44 

1141  44  14 

nH41  4  t4 

iBll  1144 

IXJ  474  44 

IXIA  74 

iMll  fl* 

1C.  Ill 

1B14  1*7 

1B17  tUS  1.14 


7MO 

741 S 

74111 

741A 

744A 

744A 

747  A 

747B 

744A 

7I4A 

7I1A 

7I4AY 

7I4A 

71411 

7I7A 

71IA 

7il\  H 

714  A 

714B 

71SA 

714A 

714A 

71IA 

Wl  7t7 


1  whaa 

lA/l  4U 

1AP4 

444P4  4  44 

inn  1 44 

M  PI  I  17 

lOPIA  4  74 

IIPI  141 

1HP7  4  41 

4API4  4  14 

4API  174 

4AP4  4  74 

4BPI  I  14 

4C.pl  1  t7 

4<:P7  1  74 

4rP7  47 

4HP4  1  44 

4JP4  4  44 

4MPI  14  44 

4MP4  14  44 

7IIPI  II  47 

7BP7  4  44 

7nPI4  14  44 

41  P7  1  M 

444  4  47 

I4BP4  14  44 

I4/P4  It  M 

I10P7  1144 

IIC.P?  1144 

Phato  <  .alia 
<  B-IC.  414  44 

IP14  14 

411  47 

417  I  47 

41t  .44 

41IA  1.11 

1444  I  47 


It  41 

14A4 

14144.1 

1414  4 

14Y4 

14/1 

14/4(.l 


7>4 

lt\ 

I1A4 

I1A7 

IIAM.I 

llAH7C;i 

I1A14 

I1AT7 


KOLLSMAN  INSTRUMENT 

LOW  INERTIA  SERVO  MOTOR 

T,p* 


COAXIAL  CONNECTORS 


YAGI  ANTENNA 


>rr«  IM  iliM.-rhu* 

Volta  .haar  I  IV  Raa  -  Phaaa 

Volta  Phaaa  1  4t  jNo  of  PoCaa 

c  urrant  Phaaa  I  -  lit  MAitpaad  BPM 
C  urrant  Phnaal-  4tMA  fWaltht  41a 
Input  Hacca  No  1  oa4  144t  BPM  C:B 
Input  Hatta  Stallad 
Torqua  Htalind-  vOa.  In.) 

Tamp  Blaa  (*<:)  >144t  B^M  No  I  oad 
lamp.  Hlaa  (fJ)  Stallad 
Bavaraint  Tima  <Sa««>oda' 

Moment  of  Inertia  C.M.7> 


AOJUSTABLM 

STUB 

ruNiNc 


Will  Oparota  Sotutictorilir  at  40  CyclM 
Ori«inal  Prica  $14  $0 — Oar  Prica — SO.ll  . 

*7*®  EACH— LoH  o«  10 


GINIRAL  ELICTKIC 

FG-172 

THYBATRONS 


Sama  ficapt 
OouMa  Stoclerf 
p  4  liamant 
170  to  410  MC 


Type  •J"  POTENTIOMETERS 


All  *4ali  Min 

S  8*  ntiara  marfe*^ 


Antennas  for  AN  APR-4  Receivers 

AT  ltA  APT  — iTst  to  41*0  Sil  l  113.70 

AT  49  APp.*— .<*Hi  to  .UMH  Ml  SM  ;0 

BODEL  A4B.4  Hsdar  Buulpmmi  t'lNopirtr 

h'aiul  S.  w  SVV  75 

CWt  AOAAG  H«n«f  t  At  hrati.p  f.>r  \sh  119  95 

PNAht  SHIfT  CAPACiTOfI  T\ik  1»  IMiTii  4 
HiOdlr  ll«4«tr  41  49 


$1000  EA 

IN  LOTS  Of  10 
BRAND  NEW 
ORIGINAL  CARTONS 
fULLY 

GUARANTEED 


Si  50  aarh  I  Lett  at 
Tpa*  H  Plat  ta  can 

ta  Praia 


RADIATION  COUNTER  TUBES 

AMPinCX  ISIN  GAMMA  COUHTCB 

AMPf  MIX  lOU  C  beta  COUNTER  .4 

AMPERSK  1«  C  ALPHA  COUNTER  .  I 


All  mptarfdf  nau  mn4  full?  ew«rpnfaa4 

Tarma  10\  caaA  •  ordor.  Rntonca  COO 
tfnfa«B  r«ta4  All  prccat  f  0  0  mrr  wpraAmrta. 
PINI«  ,  Ba«MW 


January.  1950  —  ELECTRONICS 


(•fMEHAL  ELCCTRIC  Ty^  rtC  IntfAflUiiaMii 
0««rrttrr*nt  flMay  Atfjuttablt  tr**  iM  t»  2t9 
MA  Cl«Hric«l  ARtf  MaR«*|  AmH  4  POT 
A»«t  !!•  V*H«  M  CyriM  TM 


\IM  rrU'# 

J  KV  I  ?• 
i  KV  I  14 
%KV  I  M 
3  KV  ?• 

5  KV  T 
^  K\  .m 

6  K  V  I 

S  KV  I  «• 

V  K  V  i  V# 

'*  KV  J  7% 

A  KV  .1  %• 

A  KV  I  7V 

A  KV  4  iV 

*»  KV  1  A# 

'  KV  I  iV 

•4  KV  4  74 

KV  4  4A 


OUNCO  AELAY  «  V*H  M  CyvK  AC  C«ll  OPOT 

CRraaiiR  iRtalaiiRo  ...  i.ff 


SOLENOIDS 


IIS  VrA  M  CyrU  C«4I  0  P  A  T 

n  Arir  CRRtRTly  MrArI  7t3 

Mch  J.7S 

■  •  r«r  2«  (M 


av 

03? 

yri 

02 

OUT 

Oi»75 


mM  2000  v4e^~B.«9 

mM 

mr<t  4rMirt  4 
mfd  .ym»  Y4e~4.M 
ntrd  70UO  Y4l«-  -2  24 
mM  7400  Yde^-  !.%• 
mMTaAO  v4e— A.Jf 


mfd  1400  Ydi* 
mM  IAO(»  vdr 
mM  ifViO  vde 
mfd  2000  vdv 


SEARCHLIGHT  SECTION 


BUY  NOW 
AND  SAVe 


JANUARY  CLEARANCE  SALE 


PRICES  EFEECTIYE 
THIS  MONTH  ONLY 


HIGH  CURRENT  RLATE 
TRANSFORMER 

t2A  V«ti»  CT  At  774  MA  Pn 
lit  2M  VrAr  it  Cy«lR«  wt  M 
IAr  ERlIy  CMRd  44  44 


GCNftAL  rURPOSI  TRANSPOftMlIIS 

itMl  for  Rear.  filARiRnt  iRRlAtiAR.  SIraArwr.  Mr 
7  IRRlRtRA  litV  Pn  Ut  litV  At  MO  RIA  piRR  t.l  • 
2  RAip*  fANy  rAtRd  Ar«  ti  •*  RA 


Hro«y  Doty  Top  SvitcK 

OKoiitA  Modol  412 

ttRflR  Pr4r  t  PRRdlARR  MrR  4l»Rrt»R| 
M  RRIp  CRRlArtR.  VHrpROR  ErarirI 
EARR  ORly  n  M 


BAKELITE 

CASED 

MICA 


SCOfE  AND  EIL.  TRANSFORMER 


SCORE  TRANSFORMERS 

Prt  lltV  AOCV  —  MROORtiRAWy  SraM 
0  V  41  17HA  %2m 

•V  A  TOMA  TtV  4  SA.  2.1V  lA  .  4.7% 


WESTINGHOUSE 

OVtRCURftlNT  RILAT 

Typ*  MN  OYRrcvrrtAt 
Roloy  A4|iiRtoR4«  from 
240  ORO  to  I  omp  la 
Hrool  Povli  iottoA  Rt 

vot  IacIomO  lA  flORt 

COM  Hood  coliRfOttd 
odiovloRRoH,  only  44  45 


MISCELLANEOUS  BARGAINS 

07  400  *Mt  0«  iROwlArR  14  lOr  ft 

G  E  2flit0  740  RRltR  AT  Rll  «o«0  •  for  M 

It  a»Ri  It  oRtt  rRslRlRT  IRC  2  for  M 

HrIrrARAR  t  R«P  no  *Mt  AR  cOt  OtROORT  M 

Mrerrmar  74  RMp  lit  rrH  M  rill  OtraArt  I  10 

CrtamIrar  OtOS  Ritt  70  fw  00 

01  too  roH  Or  0«tlR*4  RINAR  10  tor  M 

tOl  tot  vrM  Oc  ptftAll  RiiRAR  14  t«r  .M 

tot  MO  *Rlt  PtftAll  RIIRAR  17  ftr  M 

BRtTRrOy  RRAt  7  tR  II  RiAif  OoM  Mror  S  Irt  .M 

CO  lypR  4  RiiRAR  001  MOrOR  10  Mr  00 

NAAtoArlMRO  7>t  Rial  lAfiAOM  rarO  1rrr740ri  .40 
CNL  If  too  Rlia  pRtRRtioiiiRtArR  0  Irt  .00 

4  MO  oMRRtiRaR'RrR  4  for  .40 

Tnaa  ’CooiRMrRiRl"  ArrOpArrrr  1.7%  m 

CO  10  aft  440  vRtt  iHitralyta  lEOflOOl  1  tor  00 
HRaaAnoAt  carO  140  aaf  07  RfARiRf  i  Irt  00 
VRrUOiR  rRToalROR  20  to  iTSaaf  tyOR  024  4  for  00 
WrMrtr  ElRRtrtR  Rihrar  ratiaOIr  1 1#  7  4  aaf  0  Irt  00 
G  E  ORRtArrprRRt  tatlfli  OPOT  TOoap  I7JRAR  .M  RO 
CPL  RtRAtltR  RWlttll  J  RRRtiRR  7  0R4R  I  OORl- 

IIOOR  PRT  ROttloA.  aoM  7424  rraMaIaO  .  2  ftr  M 


1  S  FKECISION  RESISTORS  W.  W. 

lO.OM  ROaR  RA  24 


OvRfload  Roloy  Eloctrtcol 
Ro«ot  no  Voln  00  Cyclo 

AtJORtAOlR  tRT  RtMr  ROfTRRtR  Ta- 

OrRAkR  At  040  MilliAap*  0«t  rarIIy 
rtOt  vAiRR  Rl  RRly  7  OS 


HIGH  CURRENT  MICAS 

vjaisr 

I  Typo  G4  Coromic  Com 

Hiph.  5“  Diooifttr  ToUroaco  5% 
or  ORttor 


TILAMCNT  TRANSrORMiRS 
1 10  V  10  Cy  Pri  Fully  CarrO 
4  VRit  IS  Aap 
2  4  VRit  10  Aap  ..... 

7  S  VrII  CT  7i  Aap 
•  1  VRit  It  Aap 
4‘  .V  CT  2IA  7  4V  OA.  7  tV  OA 
4  VRit  4A  «  iV.  lA  . 

2  SV  CT  TtA.  2.4V  CT  20A  . . 


CHOKE  OARGAINS 
A  HRftry  St  aR  100  Rtiai  4  1 

0  Htfiry  00  a R  720  aftaR  2  < 

•  HRiiry  lOO  at  140  rAbr . 

I  4  Htfiry  240  at  72  Aliaf.  .. 

0  Httry  MO  at  06  ROaR . 

OoIrr  I  0  I?  Htriry  |  Aap/lOP  at  14  Rlia 


WIRE  WOUND  RESISTORS 

t  Watt  t>aa  *«. 

l•*!Mt*t^M  «B.  n  M  U  M*  ’*•  •• 


30  WATT  WIRE  WOUND  RESISTORS 


MMMOr  ADJUSTARLE  RESISTORS 

It  Watt  I.  i.  M  Matt  I  IS 

Sf  Watt  n.  lat  SM  Otiwt  IS 

IS  Watt  4B.  ao.  loa.  IS*.  Itt  Otimt  I* 

10*  Watt  I*.  •*.  It.  12*.  I**  oawt  It 

IS*  Wall  S*.  ID*  Ohaia  Si 


PANEL  METERS — BRAND  NEW 

I*  WEBTON  *-l  Ma  OC  I*  atm  ral  SI  t<l 

I*  G  (  *-l  Ma  DC  («att  icaltl  2  tS 

2*  G  E  *■•  Ma  DC  (aw*  xalil  I  IS 

2*  G  E.  «■<*  Valti  OC  I***  akai '«  2  S4 

r  O  1.  *.M  Aaiai  OC  2  l| 

r  6E  *■!  Awa  BE  llatarr.al  Thwiaal  2  41 

r  WCATINGMOUIE  *  >  Ma  OC  SM 

I*  WIBTEBN  ILECTBIC  *'**  Ma  DC  2*! 

r  OEIUB  *.IM  Ma  OC  2  M 

i*  GE  *  2*B  Ma  OC  .  S  M 

I*  WESTON  0  S*  Aaiai  AC  4M 

S*  TBIPLETT  IS  Aiaaa  AC  i.M 

r  WESTINGHOUSE  *1*  Ma  OC  ..  t  W 

2*  TMIPIETT  *  U*  VAC  ...2t( 


PLUG  IN  CAPACITOR 


Mallanr  vliraaai-a  Kit.  •  Valt  laaat  Oataat  1** 
VRtiR  At  100  MA  TrAARfREAMr  A  VIOrAtRT. 

U  OS  ftr  ORtri 


U.  H.  F.  COAX.  CONNECTORS 

SJIAP.UGI7U.  U0-l4U-ni.  RUlAP  .M  RA 


ProcitroA  F5  ASop  1%  Actufocy  Pptiifor,  Nom' 
§n4ycti*4.  I  irtfff.  Afiwvficoffy  s«ofo<f  In  ofmt 
2S  po  10  For  Sf  to 


OIL  CONDENSERS 


TYPE  G3  Hipfi  S’*  OlAMlTEft 
I  16  9  15 

G1  31  I**  Hipti  3-1  14  DIAMETEK 


MEGOHM  METER 

IntRRtriAl  lARtmaRfitR  atORl  L7AU  110/330  vottl  M 
ryriA  iRp«t.  Olrtrl  rtAtinf  froa  O-IOOOOO  atfAtaR 
Rfi  4*  aMRf  CAN  Rr  RRtRntRt  ft  400000  atpRAat  altti 
RitaRRi  «<iRpiy  SlRRiRi  hArOwRoO  CaOIrrE  ll*it*i 
liP  Brtfst  ARW  altk  IrMr  pliiR  r«nniAf  tpATR  pA/Ti 
•  nrltftiRf  RRtrt  IwArr  GrtAt  vaIur  Only  449.40. 


TrcmendouR  itocki  on  tiond  Pieoso  minI 
r«0ticitR  for  QMOtos  Spcciol  OtfOotity  dis- 
cAVMtv  PfKA  fob  N  Y  30%  witb  ordtr 
irnleit  rotcd.  bolORCR  COD  MtAiiniim 
order  44  00 


mM  AtmyOc-.tO  1  1  otM  70UO  Ydi 
mM  OOOYde-  TO  I  mM  7500  yOi 
mid  AiViYdA—  70  I  mid  7500  vd( 
mM  614)  edo—  AO  01  01  mfd  13  he 


W.  W.  POWER  RHEOSTATS 

ISO  OliaR  40  WAft  . .  . 

240  OAaR  40  Watt  .  . 

MO  OAaR  50  Watt  . . 

OhaI  700  OtiaR  40  Witt . 


mM  60II  e4o--I.OO 
mM  imo  vdA-  -  .06 
mM  iOUHYdt-  I  to 


PEAK  ELECTRONICS  CO.  Phent  CO  Tzt: 

188  WoshliigtoBi  SI.,  Itfaiv  York  7,  N.  Y.  otrutTtuMr  ia 


ELECTRONICS  — ionuory,  1950 


* '  ! 


( 


SEARCHLIGHT  SECTION 


«8NA<:T 

•HN70T. 


14r7 

l4Pii. 

14H7 

14N7 


C5II 

ORA  .  . 

('lOOIl 

(*K507AX 

CKK«5 

riCMlOR 

rKiinM 

RPftO 

r\i%A 

rissA 

riJ7A . . . 

rt»A  .. 

KAOt 


UAS  . 

0A40.. 
OBa. .. 
as4  .. 
OtA. . . 
lAt... 
IA4  .. 
lAir  . 
lAMlT. 
lAf  . 
lAtOT 
1AB6 
1H4 

iCfOT 

lc?n  ! 

lt>7(J  . 

lIMKiT 

ir4 

tC)4<2T. 

1<W)T. 
1H40  . 
inioT 
IH60T. 
ueoT. 
UA  ... 
ltJL4.  . 

. 

lt.B4  . 

lira 

U.f'R 

1I.I»A 

li.Ea 

11.06 

1MI4  .. 

II. N6 

1N60T 

1P6«IT 

lu6^JT 


6X40  . 
6YV1T 
6Y4<) 
6X6  .  . 
6X4... 
6AR  ... 
«A7..,. 
RAH  .  . . 
RAB7  . . 
6AC7 
AAFRO 
6A06 
AA07  . 
eAli« 
6AJ6 
eAK6 
6 AKA  . 
AAL6  . 
AAQ6.  . 
RAM  . 
AATA 
AAl’A 
6AVA 
AB40 
AHAO 
3B7 
ABAO 
ABAA 
:  ABKR 
ABKA  . 
ABOAO 
6BHA  . 
ABJA  . 
AC4.... 
era  ... 
WTI  .. 
A<  AO.  . 
Af»A  .  . 
AOHO. 
AK.6.... 

era 

tVfi.  . . 
6r7  ... 
ereo 
i  e<}«o 
,  AHA.  . 


AHRTOT 
AHA?  .... 
AT70  . 
AU6. 
AUTO.. 
AVA  .  . 

AVAOT 
AX4 

AXVJT.. 
AY«>.. 
AZ70  . . 
AXY60 
7A4/XXL 

7AA . 

7a7  . 

7Aor.... 
7B4 
7BA  . 

7B7 

7<'4 

7r5 

707 

7V:6 

7FA 

7F.7 

7F7 

7117 

71.7 

7S7 

7W7. 

7X7 . 

7Y4  . . 

•7X4  . 

i:a 

tiAA 

12A7  ... 

;  J3AROT. . 
12AH7QT 
laATA 
UATA 
1  12AU7  . 

13BAA 
:  I3BEA 

'  12<.:a 

l2P6<2r 
,  13HA 
:  13J6 
1  13K7 
I  12KA.  . 
12W7  . 

12?4A7... . 
12Hf'7 

iwr:  . 
13807 
138117 
12HJ7 
128K7  .  . 
'  1281.7  .. 
138N7.  . 
13807 
128H7 
'  12X3 
:  14A4 
14a7 
14BA 


14R7 
16  .. 
19  . 
34A  . 
36M 
36X6 
36ZA. 
3A  .. 
37 

3AD7. 


•MA 

MWUH 

MWB 

A73A 

674 

A7A 


I8M3A 
F<il7 
r027A 
FORI  A 
Ffi9.a 

(TIIO-S 

roi7i 

rraio 

OLue 

01461 

01.6A2 

01497 

HYiia 

MVAIS 

H  YFIMH 

Kf'4 

KO610 

MI.Km 

MLlul 

M140I 

MI4t)2 

HKI.2t 

HKIJA 

HK3I 

HK3:I 

KK26 

liKXT 

KK34 

HK69 

KKA.1 

HKAA 

HK72 

UK7a 

lixai 

KX120. 

KIOA  .  .  . 

1  X40  . . 

V7nr> 

V IIA6A 

VH76 

VK7R 

vitwn 

VK105 

VHI50  ; 

VT127% 

VTI6A 

Vt’MI  . 

WI.4AA 

WL630  . 

U  1431 

WI4.TJ 

WI46M 

W147A 
W141A 
i  M  1419 


44AA 

464rrH 

460TI. 

637 


M4 

eH6 

viriiM 

906  . 

9UH 

933 

930 

931  A 
M3B 
964  . 

966.. 

966  . 

967  . 
96AA  . 
969 
991  . 
1A03 
lAll 
1A13 
1AI4 
lAie 
iAi9  . 
1A34  . 

1626.. 
Ifl26  . 

1629 

1630 

1631 
1662 
163.1 
1636  . 
1636 

1641  . 

1642 
1665 
1H61 
1960 
>>.Vl  . 
2061  . 
719.1.  . 
•Oii.a 
6011 
Hota 
H013A 

.  60UA 
6016  . 
6t>20 
,  6026 
9001 
:  9iM>2 
'  9iMi3 
9iMH 
9006 
9iHi6 


33L7dt. 


6021 

6FP7 

6f«Fl 

viri 
621*2 
6JP4  . 
42^ 
6230 
6i.ri 
6KF1 
Aaim 
A<91 
Ar4 
624 
7HP7 
92P1 
10HI*4 
1«Y 
I20P7 
130P7 

unr? 

16S 

16R  . 

2304 
240 
to  8p«C 

46  HpM 
76Tr 
lOOK 
100TII 


36  61, 

36A6 

36R6. 

3.606 

3.M4 

36W4 

36Y4 

36X3 

3.SZ4 

3.6X5 


676A  13  64  : 

63IPI  . .  3  76  > 

fWA/B/CVU  19  99  ' 

7AIA  ..  399  , 

7«>2A  .  .  3  7* 

ralA  3  99  , 

7U6A  I  19  I 

7(MM  It  9S 

7IW<  Y  U  7* 

70AKY  47  *9 

7oTH  14  9* 

roAA  3  99 

711A  I  99 

7I44Y  4  99 

7UH  .  .  9  99 

71. 3399 
717  4  99 

721  a  3  99 

733  a  B  7  7* 

724  4  B  3.99 

7a6A  4  9* 

7i6A  1196 

730  A  9  96 

76irTI.  46  99 

60U  1.76 

H*I1A  .  .  39 

603  4  36 

601  1  49 

6(4  6  99 

H06  3  99 

H07  .  I  19 

606  .  I  39 

609  ..  3.79 

•10  . .  7  96 

611  3  19 

•12  366 

91211  9  99 

913  966 

914  .  .2  46 

•16  .  13* 


SH 

39  44 

41 

42 

43  .  . 
46 

4.6X3 

46X5 

46 

47 

.aOA.6 
60B6 
601^ 
60  Y6. 


1H6 

1H4 

186  ... 

IT4 

ITWJT 

11’4 

IV.  . 

3A3  ... 

3A40 

366 

2A6  . 

2A7 

2V30 

3X2 

3X3A 

3A4  .. 

3AA... 

1H7, 

303.  .  . 


AJ7 

AK60T 
6K7  . 
6KA  . 
61.6.... 
6121  .. . 
61.AaA. 
6L7  ... 
6M7... 


304  A 
306B 
111 

316A  . 

2170.. 

aiA 

niA 

326 

227A 

2310 

t49H 

HVh 

960TII 

3601  1. 
37«B 
394  A 
3(4  711 
304rL 
306  6 


687  ... 

68A7  ... 
6t6<'7  , . 
68070T. 
683*6  .. 
e8K7.... 
6807  .  . 
68H7. .  . 
6827  ,  . 
6HK7<rr. 
681.70T. 


iK40Y. 

6T4  . . 

61’40.. 
6V40.. 
8W6... 


36  lulil  AOOv  I  37 

6  mM  6(X)v  37 

imM  6i«Hr  .37 

mM  6ut9  .37 

aU  viM  A<H>v  .77 

4  (tiM  0i«<v  .97 

6  mlil  6(H)v  97 

i  niM  9009  1.97 

lO  mill  I  37 

39  mM  luiatv  .47 

6  mM  10i«»v  97 

I  mM  I'Nh^v  97 

3  mM  1i«<ov  77 

4  mM  1*6^4  I  37 

•  mft  11JIH4  I  97 

10  utM  3  97 

II  mM  10009  3  47 

20  mfO  |l■H)9  3  37 

9  mM  16iH4  .77 

1  mid  16009  .97 

3  uiM  16(94  1.17 

4  mM  IS(64  I  77 

34  mM  16009  9  4  7 

.1  mM  7*mb4  I  97 

.it  mM  .‘•■R4  1  17 

6  mM  20009  I  37 

t  tuM  tUU09  I  97 


30IM4  I  47 
i(HH4  3  77 
30014  3  97 

30009  49* 

26i6>9  I  4* 
36009  1.77 

3.6<09  1.99 

301109  1.79 

tlMH4  3  9* 
30009  3  79 

tnuhr  3  99 
30009  3  47 

3(iia4  4.46 
10009  9  97 

40(V)v  4.3* 

«ooOt  4.96 
40()09  6  4* 

60009  4.99 

.’i(HN>9  *  4* 

7t(Ol4  3  97 
7i)0i4  *  97 

75009  3.4* 

7^109  3  79 

7*009  3  97 

7*009  9  9* 

130009  9  97 


|43*6v  HI 

1*011*  4 


I  lA,  t4«  A  tA. 

:a  .  115(  •  .1  tup' 


TUBES!  I  BRAND  NEW!  STANDARD  BRANDS!  NO  SECONDS!  COMPARE!  TUBES!! 


CONDINSERS 
I  Raliftfs  DC 


HI  CAPACITY  CONDENSERS 
All  Rotinft  DC 

tisau'  Mif.l  |I4?  !•«)  ittM  6(*9  .4* 

16(R>  tt«M  I*  4.R91  mM  l^v  I  9* 

ii6X)  mM  .  3U  ««»«)  mM  309  6  3* 

Unto  mM  l(>9  I  37  31V  mM  2«9  3  3* 

lOiAl  mM  159  99  ,  UUUO  :iiM  369  4  *7 

6U0  mM  669  .67  « 


FILTER  CHOKES 
HI-VOLTAGE  INSULATION 


SELENIUM  RECTIFIERS 
Full  Wave  Bridge  Type 

INPUT  ClUTPUT 

up  to  169  .AC  Up  to  129  DC  4  Amp. 

up  to  1H9  A<'  up  to  129  1>C  1  Amp. 

up  U>  1H9  At'  up  to  129  00  6  Amp. 

up  to  169  AC  up  to  129  t>0  10  Atop, 

up  to  tN9  *C  up  to  129  IM.?  16  Amp. 

up  t«'  IHvAf  Up  to  129  I>C  10  Amp. 
up  to  169  At'  up  to  2Ht  IK'  1  Amp 

up  to  169  AC  up  to  2*9  IK.'  6  Amp. 

up  to  ;169  AC  up  l«>  2*9  IK'  10  Amp. 

up  to  369  AC  up  to  269  IK.'  16  Amp 

up  to  1169  AC  up  to  1009  DC  26  Amp 

up  to  1 1*9  AC  up  to  1009  DC  6  Amp 

Up  to  1159  aC  up  to  1009  DC  5  Amp 

Up  to  1 169  AC  up  to  1014  DC  3  Amp. 


TRANSFORMtRS — IISv  60  eye 


HI-VOLTAGE  INSULATION 


PRICES  SUliECT  TO 
CHANGE  WITHOUT  NOTICE 
All  Merchondlia  Guorontced 
P.O.B.  New  York  City.  Minimum 
Order  $5  00 
20^  Oopetit  Roquirod 


Jonuarr,  1950  —  ELECTRONICS 


RADIO  HAM  SHACK  Inc. 

189  GREENWICH  STREET  .  NEW  YORK,  N.  Y. 


ELECTRONICRAFT 


INC. 

E  TUCKAHOE  7,  N.  Y 

TUCKAHOE  3-0044 


S  WAVERLT  PLACE 
PHONE:  1 


SEARCHLIGHT  SECTION 


MERCURY  CONTACT 
VACUUM  RELAYS 
WI  D-U«47« 


LINEAR  SAWTOOTH 

POTENTIOMETER 

N«.  Kt  lint 

IIaa  rMiaiMo*  alad- 

lAg  (•  «tu.fa  S4  DC.  U 

tWM  flXMl  tApA  IM*  apAft 
Two  roiAtiAp  bniAAM  IM*  apart 
:aRw  off  Ua«wr  «awtootk  wava 
•ultaffa  at  output  him  approil- 
Mai^i?  4ia  t  3*  iWf  i 

4\*  l<3nR  f4M-kMrd  la  d»«  t'AM 

aiuB.  frama  with  AN  w— m- 
tor  wv'Rrt 


OparaiiM  eurroat  (wlla 

MA  rataaatAC  at  A.tMA.  U» 
lOtM  Ara  at  ••  oparaUoaa 
for  •  HlpA  ipoad  koplM  • 

>  oorttBf  aad  ouMputtaa  ma- 
lalas  aaiptlAort  •  TlbralAr 


FULL  WAVE  BRIDGE  TYRE 
SELENIUM  RECTIFIER 

Input  up  to  MV  A  C. 

itutpui  up  to  t^V  D  C.  at  l.l  aaipR 

fLT?*  SI. 75 


SWEEP  GENERATOR 
CAPACITOR 

Hipb  ipaad  ball  brariAM.  SpUl  rti 
Ulvrr  pUtoii  ctiAital  tppo.  9 
aMfd  itraad  now  ti 


MICROWAVE  RECEIVERS 

T.pp«  APRl.  Aint4  APR^A 
(31  to  MKM  Mt'« 

Aiau  TUniAf  VniU  in  ftt«irli 

TM.  TNJ.  TNI.  TMR.  TNlT.  INI'* 

l*Ti«-M  oa  rpuuoot 


CRYSTAL  OtOOl 

■ylvanta  1S3IH  ImUtUSu 

alJv  hf7i«d  uii]  put  hod  u. 
lOA^J  f«4L  Rraad  now  fl  PP 


RfAoiffwt  4  TytM  •#  FpwMUtottOfi 

(1)  PuMorofuic  (2)  Aur«l 
(31  0«<Htoffr«ffAic  (4)  OMtHuMcoffic 

for  \iM  wtih  roroidnf  oquliaaoot  AN 
AKR  :  AN  .%RK  5.  AN  APR  4  tH  H  jr  ant 
'*<wlT«r  «:ib  I  K  of  43Sho,  ft  lac.  or  Siuar. 
tVtib  SI  tulirA  'orludlnf  a'<tpo  tubo  C>4»tortot] 
fiW  •  pfrat-on  ItS  V.  M  (ttIo  Murco 

UcIXm  M  MM  T  U  S Its. 00 


TWO-IN-ONE 
CRYSTAL  UNITS 

Bofiffla  SVM  MX-fC  ^ 

Plarb  unit  cuotatn*  t  eryutalo  dtffprtor 
la  fToq  bp  4>Vi  hr  KtUlowlnp  froguon 
<*toa  aTallabio 

S4'7  this  4SST  4741 

tiMl  tvM  4310  47*3 

IVM  IPK.'.  4M«  4II»»  A 

A33t  S»l»4  44U  4'<t*c  4b 

SMU  W1&  4701  S 

!'•«!  S  3017  S  4713  SIRS 

1407  fits  «StO  .S3Mft 

r*4S  3400  4033  S3M 

un  4173  4073  3430 

*.M#  U15  Suao  3333 

«<Mit  3  4437  S  S4R3  40441  . 

4173  4«M  4313  4074 

4141  3  4407  3 

Hpn«al  prloo  la  lou  of  ina 


run  «a<A  brt.i 
ttflor  Input 

(lutpdt  11  t< 
aap^  rino  f 
a«i.  «maM  i 


LINE  VOLTAGE 
STABILIZERS 

Ra)tbooe  Natp  Tppo.  CRT 
301407  Input  SI  13SV.  37.43 

V\^.  1  I’M  Output  II3T.  0  41 
KVA  .  1%  Ro«  .  0  M  rr  U'ptfbt 
VA  iba  KorltMod  la  Navr  tlrvy 
Vi-ntillatod  t'abtnot  for  Wall 
Mount  ina 

Hrand  Now  . .  IS7  30 

Raptboon  Hpor  No.  W  3744  la 
put:  S.31S0V  .  I  ISA  .  40  crR  .  1 
ril  .  Output  lisv..  44  wattj 

Uad  I*  r 

Itraod  Now  .  tll.SO 


Fflomtfit  Trgnsferintrt 

Oar  t44  twba« 

Hit  113  roU*.  Output.  13  «oltt 
itrr  tappod.  at  lo  aaipA  (JIaiod 
•■olain  4tand<.iff  in^ulatod  for  high 
lafo  br<>al(d««WD  M^gd  hr  Koo 


WESTERN  ELECTRIC 
CRYSTAL  UNITS 

Tr»«  CR-IA/AK 

.\*aiiaMo  la  quaatlit  following 


THERMOSTATIC  TIME 
DELAY  RELAY 

Aiuproto  trpo  113  No.  4.3  llpator  toliago 
113V  No'tnallir  opon  8I*HT  ifioiartA  4' 
■or  drtai  Coatan  raiibf  113V  SA  .  A  C 
tor  44UV  ,  A  C  lAt  laat  roltago  oa  one 
tart*  ItHiO  Bat  ttutago  hot.  ('••otaru  aa<l 
bratrr  1300.  Slto  I  S  31  i  1^*  ovorali 
Mad#  for  l.‘  8  Naff  . .  |l  10 


Micre-Wovff 


Lgvoit  Frtq.  Meftr 

375  to  725  MCS 

\{4idoi  117  r  u  a  compart 
■olf  oontalri'-d.  Itattory  pow 
orart.  pr«riAi<«  1  Mi*i 

frwtuoary  motor  wb-cb  pro 
«>doa  lulrh.  a'-niraio  road 
:agB  Rouuiroa  a  Btandard 
I  3V  'A  ami  45V  **B  ‘  bat 
tory  lla«  U  3  MIN  tUno 
•witch.  I'oatairiH  BturdUy  c«a- 
•trurtod  111  O'  roaoaaior 
(Itb  avoragr  g*  of  3000 
*<>rfetBg  dlrw-tlT  into  •twtortor 

>ibc  T’ww  f*.7.  1AM  and  3H4 
T*il)oa  t'omploto.  now  with 
uiRt.  hitok.  probe  and  aparr 
k;t  of  ti«bco  Iam  hattor.c* 
349.34 


SSIO  4330  4374  4470  4310 
0410-4470  44pa-4MA  7174 
7A30~  7SM  7194  7430  T.'JO 
4710  Rllocyrlm 


AUTO  TRANSFORMER 

(1  K  4tM)  ey  Cat  No  l»fKllA4  ^SP 

KVA  >4*>H  3201*  VoH«  440 

34.3  130  113  New  34  34  *3  44 

FILAMENT  TRANS. 

400  2400  cy. 

Input  0  -73  iM  33/103 'llS/lt3V  <>u«pui 
SV3A.  3VSA.  SVSA.  5ViA.  SV4A.  4  1V*.4 


U  S.  NAVY 

SOUND  ROWIRIO  BATTLE 
PHONES 

v\..'rtn  Klciflc  So  1)17.1313 
i>  « -^iih.iiatbia  hea>lAot 
Aifi  •  he»t  tni<  rwphoiP*  a*  4lu» 
H'aitd  now  Including  2U 
■t  .f  '  iWwr  eutcrod  cabio. 

319  34 

.\Ul.>ti.Atl«  Klee.  t'n.  No  <*I>41 
.\t)  Htmilar  to  abina  but  Lbclud 
.IMI  Throat  m-crnpiuma  la  Bd  '.. 
ik«  to  cbMt  intcnipb<mr.  Hrand 
now  with  W  fL  rubber  r'*»ere<i 
rabla . 319  34 


MP22  Mott  iota  Intulotor 

I  leal  for  niarme.  m(>l*.|w  lerilial  whip 
•n  eitria*.  t'omplete.  new  wah  mount 
a  piaiw  an<l  hardware  .  32.73 
»  M  .\ntenna  Horn  Kut 
reHinj  -^r  tramanittini 
T>p«  AT  44/1'!*  w  th  ruai  I 

Brand  new  34.73  '  • 


THYRATRON  POWER  TRANS. 

uattbaim  rA4M74  400.ri4<)0  ry.  I'HI  IISV.  1  I'M 
Hot  30  0  SOV  at  0  3A.  4  9V  1  1A  Teat  RMHITlM 
32.73 

Pulse,  Input  Triffer  Invertine 

WmtinghouM  #143  tnvp  Foutarlird .  34.94 

PULSE 

Ctab  No  9.130  tl  23  MRil|  1 

BLOCKING.  OSC. 

Wmilngbuu^w  #ni  .4WP  Poaiertae.]  ^ 

44  93  TT 


LINE  riLTER 

ki'muatat  10  amp.  IIS 
•>1U  M  (W  440  DC 
Brand  new  |i.7S 

PILOT  LAMP 
Vlrc^aM  grain  of  wbaat 
iV  SUr.la  O  R.  SIS 
Brand  New  IN  at 


Hifh  Voltoffg  CopocitoPt 

OM  Fill*# 

23  MKD  .  10KV.. 

33  Ite .  $13.73 

3  MKD..  33KV  . 

33  Iba. .  123.54 

1  MPD  .  18KV  . 

13  Iba  t>3-34 

1  MH)  .  7  5KV.. 

It  Ib> . U.9S 

AU  brand  nee  Mada  by 
prianioaut  maiiulanurera 


Synchro  DiMercnfiol 

90-94  foil*.  404  oclta  B'aad  new 
la  aealec]  container!.  P-ird  Irit; 
typa  3HlMi.  Brand  new  |I2  34 


SYNCHRO 

TRANSMITTERS 


400  CYCLE  INVERTERS 

Bemlli  iniwmef  type  11111  A.  Input  14  .olU  D.C. 
li  arap«.  U.4(N>  Kl'M.  thitmu.  113  eulta.  404  e*  . 
PH  .  134V  A.  W'alghl:  14.9  Iba.  Hrand  aaw. .  3lH. 
Headli  iHriorar  typa  HUT  1  B  Input  14  folia  1)  < 
at  I  arnp  (»ulpui:  14  folia.  4^u  o  .  4VA.,  \  I' 
Wetgbt  2  I  Iba  . .  |I7. 

tieneral  K'eetric  Itpw  SDIIN’iSA  Input  24  folu  l> 
tAaiput  113V  ,  404  ey  at  Dt'  V.A.  Brai.d  new  112. 


Its  Volt-  90  ryria.  Brand  new 
la  i>ea!e<l  maial  cou- 
talrsar*.  Na  t  *79144 
'  /M  ^  New 

t  flP  Bar  Bair  314.73 


BROADCAST  EQUIPMENT 

Limiter  Ampl.fler*.  typa  BC710C.  Rack  M  'uatiao  nitb 
dUAt  rv'wrm.  MlUlaineter  and  D  H  matar  on  frrw.t 

pat:el  Brand  new  with  tuhaa .  399-34 

Atreaaat.r  Banal.  R.C.A.  Type  89  C.  Model  Ml- 
7315  y  Brand  new . . . 3149.94 


All  priett  ladicottd  or* 
FOB  THckahM,  N«* 
York.  Shipmditt  will  b« 
mod*  rio  Roilwoy  Ex- 
pr*$i  unlctt  otbtr  «• 
ttructioiis  isiHtd. 
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All  twfchn9l—  teerew- 
teeq.  Immoekitu  MHweay, 
M»Ne<t  te  prior  mIo. 

All  Pfic0»  SuB/ect  te 
Cfcenf  WrtAeirt  Netice 

■ 

■ 

9 

i 

1 

lOtSON  THIKMO  TiMf  OILAY  RfLAV 


tif** 


prirr  1  M- 


SEARCHLIGHT  SECTION 


THREE  PHASE  FULL  WAVE 
BRIDGE  RECTIFIERS 


SINGLE  PHASE  FULL  WAVE 
BRIDGE  RECTIFIERS 

■afai  (>s4m|  '' 

•  liVAC 


•■IHII  Oaloal 

•  I44t  4)  •  u«  '\IM 

ffW  *  MrrfiM  I'rtcv 

4  I  AMI'  tU.M 

IHU  •  O  VMp  m  M 

tun  I'.  1.  AMI-  li*M 

CENTER  TAPPED 
RECTIFIERS 

!•  •  Its  44  f  «'S|N 

Tpt**  #  4  wrrr«i  I’rWe 

4  I  lU  Ki  AMT 

<1  i4>  4.^1  AMI'  IQ  9.S 

4  1  :*U  W»  AMT  14  »S 

<1  id  Id  AMI’  17  96 

4  1  Vi  iU  AMI’  29  *6 

RICTiniR  MOUNTING  BRACKETS 


CUSTOM  DC  POWER  SUPPLIES 
Built  to  your  BpecificotionB 

vs  •  Mill  bv  utvAM«'<l  to  till'll*  «*i  >«>ur  r«t|ulr<> 
K  iKllt  •«’ii>l  t<H  'Mtr  ifVAitdi  forui 


RECTIFIER  CAPACITORS 

Cr-M  12VUCf|l.*» 

CK-IJ  HOKtMM)  liVIX"  2.»5 

Cl'-l  liJiJii  MM)  ISVIK'  .*» 

CF-2  JIAX  MKII  l&VIH'  I  t* 

cr-jn  2.vii)MM>  isvik:  i.»s 

('K-a  2AV1M'  I.2S 

<1-4  .•X:i.V)l)  MFD  «vrx'  ».4i 

CK-.'.  IJ<»iMKD  .«)V1><'  2.4* 

«•»-«  4<i)i>MM»  3«VIH:  I.M 

0-7  .VtAlMI-D  35V1h:  *.2S 

<  F-x  li«<  MFU  'jOVIH'  .»» 

Cl-ll*  MFD  oOVIK'  I  M 

CF-lu  21X1(1  MFD  :)OVIX  I.U 

CF-21  IJUiiMFD  tfdVIM'  1.2S 

CF-9  2I»MFD  ISOVIMJ  It* 

CF-10  i.V(»iMFD  2i»)VU<'  ».2S 

CF-U  12AMFD  J.V)VIX'  Z.4* 

RECTIFIER  TRANSFORMERS 

All  PHliiuln  lit  A  AC  .10  00  C>rlM 
Tymr  f  Falto  Ampa  Prira 

XF1.V12  11  12  M.*S 

rXF-S*-2  .Mi  2  l.»i 

TXFJ«-i  36  i  4.»» 

TXF'36  10  30  10  7.»S 

TXFaO-l.l  36  11  11*1 

T.XF36-20  ;Mi  20  I7.»4 

XFCliF-14  16  VCT  14  i.»» 

.All  TXF  Tytta  «rii  Imppnl  to  Deliver  32. 
34.  36  Vulu  X  F'C  t>  l>r  i«  toppol  lo  deliver 
16.  17.  16  \  olu  <  eoUr- rapiMvl 

RECTIFIER  CHOKES 

Trte  N*.  I1>.  Kmpm  H.C.  Kr«i.  Frk* 


|yi»r  V  low  r«ni«t«nce  4rf»okr«  afi*  ►p’H'tally 
•(iitfsl  tti  nrrnita  rwpiirint  vo]taf* 


ADDITIONS  SELENIUM  RECTIFIER  TYPES  AND  GENERAL  INFORMATION  MAY  BE  FOUND  IN  OUR  CATALOG  No.  719 


VACUUM  CAPACITORS  DC  POWER 

SfAntlartl  Hranda  SUPPLY  I 

liMnild  2*  Kv  4  *1  . 

AO  M mid  li  kv  4*A  ’ 


98c  CO.  II 


WESTERN  ELECTRIC 
BLOWER 

SKS.i^il  Hraml  4 

Spiw  —  hriivy  Iiuty  ^^3  i 

>  rorrt*  typ*  hti  WDr.  AA  ■ 

•  i4i  aritf»r  atart  I  40  r.  » 

111’  S400  KI’M  nSL^  ^ 

\  \  *  0  rv.  lo-ii  wIXp 


OIL  CONDENSERS 


SPECIAL -LIMITED  QUANTITY 
FAMOUS  BRAND  VITAMIN  Q 
PHOTOFLASH  CAPACITORS 


•  ■Helm  S7I].  livtln*  veiioHv  •ovetnreent 

•nt  cofwmafCFwl  ifaiwi,  n  now 

•  ««tl«bla  ypott  p«qMw«t 


DIEHL  MOTOR 


DIEHL  BLOWER 


RECTIFIER  KIT  :r612-10 

N  tinil  ItSiM  Ml  ID  SttilM 

1  I-  •  ill  I  s»>ll  v'll  illrvc 

inr*  for  .pet  at  idi  «'f  inniora,  Al)na 
polffi.i  .1«  elrrttopIntinK.  battary 
■  Mata  itic  ir.l  Aifii  .'ar  a<)uipmant. 

. . itpui  voii4*ic**a  mar  t>«  ua#<1 

.*  lUultMnaiiua'v  atiil  vari*'«l  abuv*  an<1 


WESTINGHOUSE  AIRCRAFT  MOTOR 


Filter  Kits  For  2t612-10 


D  C  PANEL  METERS 


MinimMWi  ertar  $J  00  Na  C  O  D  V  Att 
tO%  tor  fpotoit  Pofcol  Pott  ond  Htnd- 
itfig  Tormt  Not  10  d«vt  in  tbo  protonco 
ot  ntprovod  crodit 

A*1  prtcft  iobroct  to  <boMt«  wiHioot  ootKO 
Aft  pptcot  f  OB  our  NYC  Worobooto 


G  R  VARIAC 


OPAD-GR££H 

•*  COMPANY  * 

71  Worren  St. 

New  York  7,  N.  Y. 

Phone;  Btekman  3-7385-6 
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SEARCHLIGHT  SECTION 


COAXIAL  CABLES 


UHF"  COAXIAL  CABLE 
CONNECTORS 


BRAND  NTWI  I  I 
FAN  APPROVEDI  1 1 


So  Imoo4ooco  TImm 

RCiAU  Vf&olUM  1 

7«0olUM  I 

liort'  V7  5oRm 

Hour  Si  0  okmm 

H09V  SI  0  Qkmm  1 

RO«Ar  AlOotaH  I 

Huior  iUOMM  1 

Rfsnr  750orm  I 

ROUr  7A.0uRm  I 

HUlSl  rsOohiM  I 

ROlsr  UOohOM  < 

ROI»V  SaOohM  I 

Rrj30t'  S2  0  obm  < 

Ronr  vA  0  obiM 

R<*241I  UAO<»baia 

RUiAl'  ibOobiM 

R(i:;7r  4R.o  obou 

RCU9r  M  6  oblDB 

RdSEl*  7IO<iblM 

HOBAr  &3.5  (»haM 

H(139r  7?.&obcti« 

ROEll'  ATAoboM 

HilMU  AM  0  obrna 

RflMAT  AAOohiM 

R057r  fAOnbtM 

R(«AM(  M.Aobma 

ROAUt  TS  0  obM 

RlHt2l  9}0obiM 

9A4>OubtM 
H<*7ir  V30«>bma 

R074r  52  0<*hntf 

H(}7Mr  4H0'>bma 

l’n<oa  baoM  on  n  mlalnum 
AHU  ft.  (ikf  eut  Iriictho  a«l 
pnofo  abovn. 


AN  No  l>ooiflp«loo  Pa 

Pl.i59  l*lt«  «S 

rOi7«lI  AGapC^  19 

rG175r  4<Uptar  19 

PUMA  Pl(«  JA 

rciioai’  pim  at 

H<>239  Racapteela  *» 

Raropu^la  .M 

r<;iMU  Hood  U 

Hood  17 

('(•ITTII  Hood  II 

("op  AAd  eiioJii  al 

rap  and  rbaln  .M 

M.IAm  ’"r‘ ouonart4>r  111 

M159A  4fwl«  adapter  B» 

PU4SM  JunrUon  R9 

PU74  Kaad  thru  I  11 

UO103t*  Tolu  plug  M 

(ifllOir  Twloraeapt  M 

llClimi'  Twio  ang  adai  I  9g 

roioAr  Tolo  iuociloo  1  is 

rriwH  l  oin  *'T "  I  a9 

PI  J7A  Twin  ford  tbru  1  99 

ri.29A  i.  twill  plug  I  M 

MIMA  1.  g'' twin  raoapi  194 

MMA  Lgrllmd  14 

1  gr  CAP  and  rbaln  ai 

Pl^A  l.'g*'  twin  axigir  adapt  l  M 

PI.30A  1.  gr  twin  luoctkiu  I  4ft 


No 
H3.II.P 
a^iAM 
ST- IMA 
K3-IMPN 
•V776 
HI-  IR 
M3-IRTY 
Ml- 111 
Ml  IHP 
41-745 
Ml'I  M' 
Ml-iRr 
•a-IT 
Ml-l ftp 
Al-lJ 
Ml  IP 
Ml- IMP 
Ml  13R 
Ml  HAP 
Ml  13J 
Mi-irr 
M.T-22K 
Ml  MP 
S1-2K 
M.i-2H 
Ml- 2  AC 
Ml  2AP 
Ml  21 


*Pnora  ab4>wD  arr  P*y  dar  KoalrUir  may  ill 
nut  bi*  Baaiirt4*d  f<tr  <iuanllt>  prlof*  I 

THE  EOtlOWING  values  ARE  AVAILAIIE  IN 
10%  TOLERANCE 

obma  I  ibma  <>bma  ohma  Mtrga  Maga  Mrgi 
to  lOU  llMNt  IIAMHI  1  10  in  o 

12  120  1300  12000  u  12  13  0 

15  lAO  1500  15000  15  1  5  16  O 

lb  IMO  IMOO  IMiaiO  IM  I  M  IS  0 

IS  220  22«M>  2201IU  22  2  2  22  0 

27  170  2701*  27000  27  2  7 

)S  510  5100  SlIMM*  13  S3 

19  190  3900  89n(H>  39  3  9 

47  470  47iai  47001*  47  4  7 

56  550  551H*  AltOIM*  56  5  6 

MM  6M)  6M00  6MniN*  6M  6  N 

M2  M20  H2UU  M2000  m2  M2 

THE  FOLLOWING  VALUES  ARE  AVAILABLE  IN 
S%  TOLERANCE: 

iHuna  Obria  Obiua  Mrga  Mrga  Maga 
470  31*10  22000  0  15  1  0  6  M 

510  3600  24000  0  16  1  t  7  5 

560  SUiM)  27(MH>  0  1M  1  2  b  1 

620  4300  RMMM)  0  10  1  3  .  9  1 

6Mtt  471M)  lllHMt  0  22  1  5  10  0 

750  5101)  3A(NMI  0  24  1  M  110 

M20  5000  39000  0  27  2  O  12  0 

910  M2(Hi  430IM)  0  30  1  2  13  0 

lOiiO  6MOO  47000  0  33  2  1  15  0 

1100  754R)  510U*  0  36  2  4  16  0 

MKMi  56000  0  39  1  7  IM  0 
13U)  911MI  6201M1  0  43  3  0  20  0 

1500  liMMiO  6HIMM1  O  47  3  a  21  0 

1600  tPMMI  750IM*  O  51  3  6 

ISIO  IJlNN)  M2<NM)  0  56  3  9 

2*100  rUHNi  91000  0  62  4  3 

2201*  I5IMI0  0  1  0  6m  4  7 

2400  I5O00  Oil  O  75  5  1 


Ohma  Obma 


•5  55 

Juautlty  ol 
50%  I4> 


AS  So  p 

t  oo  r 

rtilo  I 

roil  I 
roi2  r 

roi3  r 
roi4  r 
roi5  I' 

1016  r 

r<ii7  r 
roiM  u 

rOlM  Al! 

roivHc 
II019  I 
COIOAI 
i:<ii9Mi 

1  020  r 

i;<«20Al 

roioHi' 
ro2i  c 

t  till  AC 

rtiiinr 
1022  V 
rtiHAC 
1022HC 
uoia  u 

UU33AC 


AS  So 

I  OlHil 
rOlTAl 

ro2M  r 
ro29  r 
ro29Ar 


TYPE  "I "  POTENTIOMETERS 


BRAND  NEW! I  UG  TYPE  CONNECTORS  JAN  APPROVED!! 


Nq  bafttr  pet  et  any  price,  be 
M  M  tource  fwora  complata  ttion  Lifa 

Op^  Electronic  SoIom 

Avallahla  in  a  rm*  drltar  and  rrgu 
lar  khafiB  lorking  and  nnit  iuckina 

Wtw^  iirdmng  locking  t\pr  hu*bing 
potNitlnmrtrra.  locking  nuta  ara 
availahli*  at  $.55 

Trpa  '1  '  put*  a%aiUbla  in  tba  fel 
lowing  talur*  rr«MB  ■t«N*k. 

Npacifi  wbathrr  regular  or  wTrw 
dritrr  »bari  in  mtuired 
Htnglr  Poia 

Ohma  Obma  Obma  ObRM  Puta  Triple  Pota 
50  KMMI  KMMMi  60tMMI  3<M)0  I500l«> 

6C  imo  i.VMIO  7<M«M>  IINHNI  500.0(0 

100  15*10  1*1000  lOlMHNi  15*J(Hi 

ItMl  2000  22<MIO  JOIMIOO  .VMNRI  Pt%em  VkwdMl* 

250  2500  2.501M)  250oO*»  Iivmmni  acarwam 

400  jooo  300IH)  6*10000  2'mnnmi  Single  potf  I  SO 

500  601H1  3vyio  1  \4r«  5011000  Duel  pets  1  SO 

«v«  J  ‘  Tt.pkp«n2  J0 


SILICON  DIODES 

GERMANIUM 

DIODES 

H 

Praq  Price 

Type  mc'  wach 

Prtew 

Irpe  each 

IN34  .  1  5A 

1M6  i.55 

I.S2I  3.000  •  »5 

IN2IB  3.000  1  55 

IS23  10.«Mi  1  ift 

1N33A  lO.OIH*  1  »5 

1N23H  10,00(3  i  55 

TUBE  SPECIALS 


AS  No  Priir  ra  AN  No  Ptka  aa  ' 

r(.a»  1  117  I'l.ii#  1  i  2J 

fliAM  r  AA  l•<l|44  1  M  <  02M  r  II 

riiaii  I'  I  aA  l  ilIM  I  »  »A  >;  i 

i  iiat  r  I  jA  riiiM  i  4  2»  * ',;»«  'I  i 

t'llulAI  I  tA  1(1157  r  4  25  ! J.  j 

^•(.<r2  1  I  14  rmod  r  i  »•  '  >  } 

I'l.WAi'  I  15  riiimiAr  I  55  I'fnis  i’  i 

r(i»s  I-  125  r(ii(i7  L'  1  ••  !.  * 

lICaSM'  I  45  1(1175  I  *•  !  4 

I'(i«|  (•  1  25  1  (1174  11  I4M  ''•!*?!'  ' 

I'dUlAIT  145  r(,lAA  t  45  ' 

TdlWi  1(  I  14  l.dH».A  75  ;'<>!}•  >;  4 

I'(1(I5AI’  115  111147  1'  5  •• 

I'liaa  i:  i  25  r(r2(ii  ll  i  m  5'!“^’'!  '! 

I'dWAir  145  i;(  121(2  i;  2  75  j  I 

l  (147  (•  2  54  |-(12i>t  t'  2  25  J.dW  J;  2 

1(144  r  I  55  1(1211(1  I  I  42  •;  4 

riiliai  I'  2  24  I'djlai  V  24  44  J.'in*  5!  ' 

1(11(11  r  2  45  r(12l2  I'  4  54  '.'i*!*  *  > 

(•(11(17  r  2  25  1  (12111'  4  54  }  JJ  1 

I'diiai  t:  I  7i  1(11215  r  2  25  J-l  * 

I,'(JI04  V  1  71  II(•21(1  I  4  74  ’I  , 

I.'(1II4  U  154  I’(12I7  ('  >  :  l((iMI«  I'  2 

rolls  U  122  I  (12IA  r  4  54  iKiui  u  4 

rdl22  V  45  r(i2'22  K  ..  25  44  l'(ia24  17  5 

111121  r  4.44  t'U211  U  ..  2  44  UdWI  U  4 


ODDS  N'  ENDS  SPECIALS 

15  limfcl  .%lr  Trlmniwru  .  .  S 

I  Mfd  7555  Vnit  (>ll  i  ondfmaera 

sTJ('6«>e£5  t  mfd  1505  VoH  t 

IHwl  7  «ft  MMfd  HlUrr  Trlnmer 

tHT  MIndH  Sir  M-5t  t  >eln  »>e«|  Mrd^  4 

I  round  Rtdl  l.lnwn  laU*  tng  <‘i»rd  I 


fRll! 

5.-4  la>..- 
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product!  CO. 

4  Godwin  Ave.  Paterson,  N. 


e/iATO'-  je 


^  --  r<>ntA  >!•  m  per) 

t<)i)e  -  •  •■«  motor* 
s»t»Mh  writea  on 
ife.  f  •  trnruslu- 
f**».'  rhnrl  Fen 
rtti  pneitlon  ia  In  term*  >'  tw  .  co«ori1t- 
4(>>a  Bupptted  talanclDC  irk>it<>ra  thru  two 
tnplinera  (trie  ^^alljr  intei  4<'<1  f  'T  re<or«l- 
>a  pl«*ti*-V'.r  ur.ttan  •1«ta  from  eetitral 
Ititlinic  iHiard  Write*  «(  ona  h^lf  e*'^!#  on 
I  In  hart  t>laer  M.tnaior  Input  circuit 
•  aianed  t..  opfiaie  unit  aa  fun«'t^i>n  of 
*•»  *.  tirjfiT,*  It  K  freriuencles  earyinir 

l»nu«  ai  pr-  t  410  K  ’  Kurthei 

e<a  -i-  r^  jii*-*  '^hrpp.nit  weltrhl  4lt  Iha  ) 


l>,.  IK.  U'T  S‘).  6K.  tCT. 
&l>«i  iMt'T,  fcSK.  5HSF. 
5j4Ut;.  «n.  6D<i.  70. 


LP-21-LM  Compass  Loops 


se  p  pe n  n 
Include* 
a  >  n  trana 


l^lun.l  ..r  Kua.ell  l’K-Jl«  H  or  PR-IO  “H 
«ltnl!a»  to  FK-IMP  St.  ck  ^fSA-lllA. 
rrtce  mc-li. 


Ileli  II  .\iNltttt?A  I  iiitatunt 
klH^eil  IK  Hfitor.  27  v 


tienerul  Klerliii'  t  KFH  Mtiinr.  Tyne 
\UA  tOK.tlll.  X:  \  (1  >-  19  0  «  amp*  14 

'l>  m  i<«r<|u»  at  2  rpm  '<h-.j».t  wour-t  I.-t' 
h'^iae  Alter  Htock  rH\  .'4  Frier  fA  7.A 


flinro  tl  M  IN'  Hrrso  I'nlt 


SIARCHLIGHT  SECTION 


Remote  Position 
Indicotino  Svstrr 


IMMEDIATE 

DELIVERY 


,  LOW  ..  FULLY 
PRICES  GUARANTEED 


AC-SERVO  MOTORS 

Minnoapolii-Honoywoll 


w 

C# 

able  l•>Ra  pear  tri 
FHre  $1  tA  eucli 

—  K( 

' 

ou 

SWiEP  GENER 

me: 

type 


CO  r)r)e  Servo  Motor 
Type  MC7JCT1XI 
17  watta.  tCI  rpnt 
tfHA-277. 

Prico  $19. SO  ea. 

inmiefr  Typ#  C'K-t. 
14  V  400  cycle*  A*etl 
I  phaae  var.  phaae  42  v 
mai  14’-  no*  Stall 
torque.  H -tor  nt-»ment 
of  Inertm  T  am.cm- 
'  W'lih  40  I  Bear  reduc¬ 
tion 

'itoek  ffSA  »:a  Price 
OA  ’>0  each.  A  an  avail* 


KOLLSMAN  400  Cycle 
RATE  GENERATOR 

Model  l<t.04S02 
Outp«n  4  2  volt*  per  IftOO 
rpni 

Price  $16.50 


SWEEP  GENERATOR  CAPACITOR 


stork  S!»A-1»7  IVIrr.  tl.75  rerh 

INVERTER  SPECIALS 

tieneral  Klenrlc  rK-2t4  D  — Input  *«  v 
.!  c  V  *2  ampe  output  lib  v  400  cycle* 
cx  liOO  va.  Power  factor  0.10  Shipping 
wt  lOu  lha  New— OrUlnal  t'arUina  Stock 
rs  V  112  I’rlre  ^19. .V>  each. 


IHan«4  *1 — (lf)2MA>  Input  24  volta  D(' 
«t  40  amp*.  Output  Hi  volta  three  phaae 
4>>0  •  s  ea  at  7(0  \t  4  20  P  K.  Second 
•  utiut  voltaae  of  24  v..l»a  400  cycles  at 
jO  V  A  \oUaire  and  frequency  regulated, 
l>«aaned  for  uae  w.rh  \ati*>ua  autopilot*. 

st.Mk  rs.v-2"2  Price  $79.50  eoch 

llollarr  4  aInK  Mti-llVII  -  Himtlar  to  MO- 
142K  hut  draaa  44  ampa  IX*  at  21  v  f^ut- 
put  ra'inea  are  at  4  fg  p.K  Kqult'ped  with 
high  altitude  hruihe*  Stock  JrSA-4 

Price  $34.50  each 

tiriirrnl  Mr<'lrlr  .Mt7tNJS%  —  Inpul  is 
soils  to  at  S:t  -tmps  Outt  ul  110  volta  400 
vvle*  4«:.  V  A  at  0  40  FF  Weight  li 
It  ..  sr...ks.-A  41  p,ice  $9.95  eoch 

MERCURY  CONTACT  RELAY 

IW.K.  l»-IAA47ft 

ewttchlng  at  :ip  to  4'' 
c\cle*  per  »<'c  Ideal  f'T  aervo  am 
pMf1*ra  of  re’.iy  type.  4  page  bro- 
chute  .»n  re*j»3rat.  Stock  srSA-252 


MINIATURE  DC  SELSYN 

INDICATOR 


Mlotature  indica¬ 
tor.  24  V  d-c  op¬ 
eration  with  O  E 
Foattion  Trana* 
muter  or  with 
Ohmite  340*  type 
potentiometer 
Ifae  iron  plug  for 
aero  dial  adjuatment  Stock  jrSA-24S 
Frit-e  >A  ?.%  each. 

G.E  POSITION  TRANSMITTER 

Type  'TJ2  contnu.-ualv  rotalalda  l«0 
wound  p«<t«>ntionieter  Tape  every  130 
legreea  Tw..  ISO*  oppoaid  »li«l*ra.  24  ▼ 
d  C  Operation  with  Indicator  dearribad 


4-12  V  40  rvelea  5  Inch  Indicator  with  0  to 
240*  dial.  Heavy  duty  tranamitter.  Stock 
jXSA'lK.  Price  $9.95  per  ayatem 


BROWN  TELEPLOTTER 
RECEIVER 


1 1  S  «oll 
60  cyclos 


DELCO  CONSTANT 
SPEED  MOTOR 
A-7155 

I  7»  hp  i.  .  .l-c  1««0 
rpm  Kont  duty  tW' 
\*  ehaft  eiteneion.  (  Sz 
>•'  inuuntfng  '^rock  xrSA 


DC  SERVO  MOTORS 

t*-l  \ul4Ktllot  «44>rvo  I'nlt  21  v.  d-c  Shunt 
mrit.,r  2240  rpm  2  magnetic  clut<*he#, 
reduction  arar.  «!  ffarentiel  and  1  n-ag- 
ne!lc  brakes  iiiKput  ahaft  II  rpm.  Torque 
22 S  in  ha 

Stock  SBA-llO  Price  119  M  each 


SYNCHROS 


Pricet  on  Requett 


MAGNESYNS 

Fioneer  4  l.-S 
I’ae  aa  or  In* 

dicator  on 

or  cy  May  be 

used  aa  Indicator  with 
340*  potentiometer  on  d*c. 

Stock  xrSA-4  Price  SI. 43  each 


Model 


791X1R 


Price  $375.00  eoch. 


D.C.  MOTORS 


I  nlvenuRl  F.leriric  IH 
U  y.  Kk  rr402-l-42  2I  v  d  c 
1*4  lint*  I'li'B  hp  4  |ea«1 
ahurit  ''•••ck  ffHA-32X 
l*rl<-e  S2  PA  ee.  plus  1&4  p  p. 


OSTER  PM  MOTOR 


27  I  V  d  e  Can  a’«<v  h*  used  **  rata  ten 
arat-.r  xrMA-^U  $3  75  ^pch 


Motor  driven  loop 
•ncloard  in  graph* 


$9.50  each 


DYNAMOTOR 

D-101  27  V  ,|.r  In  9 
I.S  ampa  il  c  out  l»r, 
V.  it  <'  <0  an-.pa.  S’ork 
sSA-ia; 

Price  $1.S0  each 


Pricoi  FOB  Paterson 
Phone  ARmory  4-3366 
Teletype  PAT  199 

WRITE  FOR  LISTING 


^SPiKIALlSTS  IN  FRACTIONAL  HORSI  ROWiR  MOTOR  SPIED  CONTROL^ 
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SEARCHLIGHT  SECTION 


SHTTCIIES  AND  CHirtTr 
BREAKEKM 

clfx«#4t  Or«aiMr« 

110- IS  mmp.  ...  . 1.4« 

110>20  .....................  1.4t 

1l»*»  amp.  . M 


Aircraft  ckt.  traahara  24V. *10  amp 
amp — AN  2140— tpyara  O  Cp...  t 


O^T  20  amp.  toppN  awrUch-^aiiaJHa 

caaa  . . . . .2t 

OPOT  110V.  aiitf*  awitcH . .  .if 

OPOT  Toofi*  awtuh . .  .  .2f 


RELAYS 

Pottar  4  ftrumflalP  OVCPLOAO  ralay 
ralay  No.  1  la  MOO  ohma.  coll 
cwrraot  10  ma..  ralay  No.  2  la  110V* 

•0  ey.  Ac  coll.  fPOT... . f1  fS 

Tflaphona  typo.  Plata  aaoaltlva  ralay- 
7000  ofim.  SPOT . 1  fS 

Plata  aanattlva  ralay — MOO  oAm  coll 
contact  OPfT  .... _ ............  1.4f 

BKa22*K  ralay — uaaO  In  conjunction 

with  fCR-2ff-F»<ontalna  2iV  atap 
ralay.  S  Oach.  f  poa.  awltch>-l2V- 
DPfT  .  . . 2fS 


RFJilSTORS  4fMl  RHEOSTATS 

POWER  RHEOfTATf...2SW-2f  ohm— 

1  amp.  ma«...  .................  f  ff 

POWER  RHEOtTATf— 25W-2S  ohm— 

1.7  amp.  maa. ....... _ ..........  .ff 

7S.000  ohm.  200W.  blaaOar . .  .fS 

11  2f4  ohm,  100W.  biaadar.  IRC  typa 
tapped  at  7M  22-22-7M0-2000  ...  .40 

1  Mag.  muttipllar.  1*«  tolaranca  ....  .00 

Thyrita  diacharga  raalator  typa  SF 

ME  1S0V  AC  DC  - .  .05 

100  aaaortad  watt  raalatora  In 

popular  altaa  ...................  1.40 


SILVER  CTRAMIC  <X)NDi:NSCRS 

MO  W.V.O.C.  10c  aa.  12  for  fl.OO 

Avallabla  capacity  tMFFO’ai*  2.  2.  4,  5, 
7.  0.  0>,,  10.  11.  12.  H.  24.  25.  20.  40. 
100.  120.  125.  140.  232.  IM.  275.  400.  4'’0. 
45.  M.  51.  dual  40.  70.  72.  75.  40.  01,  05. 
500,  1000  and  5000. 


CAPACITORS 

2MFO-4000  V.  paper  oil  typa _ M  05 

2MFD-7500  V.  paper  ell  typa . 12.50 

1MFO-5000  V.  paper  ell  typa . 2  05 

1MFO-4000  V.  paper  oil  type _ 4.05 

.1  MFO-7000  V.  tubulira...  1.05 

2  MFO-1000  V . . I  40 

1  MFO-1000  V. . 44 

4  MFO-OOO  V . . . .  .  .05 

4  MFD*400  V .  .40 

2  MFD  400  V . 40 

20  MFD-2500VOC  PK.  Type  No.  7'*5. 

45W  Sac  .PHOTOFLA5M  . 0  05 

12  MFO-2500VDC  PK.  Ne.  777. 

100W  Ore  -PHOTOFLAOM  . 14.05 

.01  MFD  OOOOV.  10-20  Ampa 
mica  LO-217— 1000-2000  KC.  4  05 

002  MFO-2000  VDC  Mica .  40 

2«  05-200VDC  round  can  1"a1", 

P*P4r  . Dot.  1.00 

50-10  MFD.  150V.  tubular  alectroly* 
tici.  well  known  brando....  ..  .40 

004  Buffer  1400-V  .  .20 

Aooorted  micao . per  one  hundred  1.05 


VARIABIJC  CAPAC  ITORS 

5  Gang  aarlable.  appre«  M  MMFD 
per  oact.— Individual  air  tuned  pad- 
04ra — 10  to  1  vernier  drive— ohlel- 

,  0^  |1  05 

4  Gang  varlablp— Oliver  plated— ooc. 

1  250  MMFD.  eecte  2.  2.  4.  5 

40  MMFD.  aoct.  4:  00  MMFD _  .Of 

butterfly  wavemeter  and 

OSCILLATOR  CONDENSERS 
TN-2A  104-200  MC  Antenna  epnden- 
••''“-•'*1^  acorn  oockot.  .$2  05 

TN.20  70-500  MC  ooclllator . 2  05 

TN.2A  200  1000  MC  Doioctor  (uooa 

1N20  XTAL  .  2H 

TN-10  125-4S5  MC  OotlHator 
TN  200-1000  MC  ooclllator  (uooo 

144AS  doorknob  tube)  _ _ 3.05 

Ceramic  Oliver  paddoro— duel  2  to  12 
MMFD  or  2  to  20  MMFD  ........  .If 

Ceramic  mica  fodder — olnglo  5-20 
MMFD  per  d04, ...................  .50 


TRA  NSFORMERS 

MODULATION  S  DRIVER  XFMRS- 
RC  1204  mod.  sfmr..  415  datfl  AB2. 

54W  audio.  RC1204  driver  almr. 

44N7  to  015  claoo  AB-O  icom- 
panion  to  RC  i200l  Both  unite  for 

only  ..  .  04  05 

SCOPE  XFMR  — pH.  110V-M  cy.. 

ooc.  4000V.  at  10  ma..  «a4>l*«"  205 

AUDIO  OSC  XFMR  with  FEED¬ 
BACK  and  OUTPUT  windinga  .05 

IF  XFMR-5  MC  with  air  trimmer-im- 
pedonca  coupled,  mounted  In  Alum. 

ahiaid  con  . . . . .......  .05 

discriminator  XFMR  to  match 

IF  Blmr.  above  - .  .---  ....  .05 

FILAMENT  XFMR  pri.  110-40  cy  . 
ooc.  4  volta  at  14  ampo.  and  2.5 
vollo  .^t  1.75  ampo.  INSULATED 
FOR  5000  volte  Ideal  for  2a2  and 
424  tubot  Harr- etically  oeaiad. 

4altta4«a**  . .  . 1,45 

IF  XFMR.,  20  MC.  oHvar  olugged..  .25 
500  ohm  to  GRID  matching  ufmr. 

No.  41740  (uood  with  T-17  mlka)..  .00 


Tt’BCS 

104TL— Ideal  for  1  KW  final.  Induc¬ 
tion  heater  or  dielectric  healer. 
Efficient  operation  ot  1500-1000  V 
— 4yplcal  operation  2500V.  at  400 
ma.  ...  . .  I  .75 


cathode  ray  tubes 

1  A  P  1  45 

1  B  P  1  2.05 

5  F  P  7  2  05 

7  B  P  7  3.t5 

0  L  P  7  4  05 

5  B  P  1  2.75 

5  O  P  1  5.05 

2  G  P  1  2.M 


CE  PHOTOCELL— for  uoo  In  projoc- 

tore  or  burglar  alarm  ..  _ ....  .05 

photoflash  tube  12.000.000  lu- 
mono  output.  Ignition  coll  Included 
on  back  of  bulb.  10.000  flaahoo- 
diagramo  furnlahod  on  roquoet...*  5.05 
Complete  Photoflaeh  kite— Write  for 
Information 

Complete  Stock  of  QC  Phetoflaih  Tuboe 


PLUGS  AND 
AN-2102-24-2P 
PL-Q45 
AN-2104-M-1S 
AN-S104- 20*15$ 
AN-21OS-20-2S 

PL-ar 

AN-1I04-24-2S 
AN-2100  at-2P 
AN-2057-10 
AN-2057-t 
UO-21  U 
PL-G171-10H  414 
AN-210t-14S*2S 
AN-1102-14S-2S 
AN-310S-40-1S 
PL-102-10H  254-5 
AN-210S-22-17P 
AN-2100-24-10P 
AN-1104-22-1S 
AN-3102-10-5S 
2255  24 
PL-410 

AN-2104-1$-SS 


CONNECTORS 
SKC10-220 
SK-C10-22— 
if  AC- AN 
M-250  A 
AN-2100-22-4P 
10H-520 
AN-2057-24 
AN-2102-14S-1P 
PL-147 

AN-2104- 22*1016 
AN-2102-10-20S 
U-14/ 

PL*112 

PL-11t 

AN-2102-20-27P 

MC-124 

ARC-45S0 

AN-2102-22-14P 
AN-2102-14S-75 
AN-3104-10-12S 
AN-3104-14S  IP 
AN-1057  S 
AN-2102-M-iP 


45e 


build  VOUR  own  GEIGER  COUNTER. 

Oelects  both  Beta  and  Gamma  rayt 
AM  parta.  battofieo.  diagr.imi  and 
•natructiona.  nothing  eloo  to  buy.  Thit 
la  the  famoue  40'er  Geiger  Counter, 
ao  deocribed  in  Sept  Radio  Eloctronica. 

040  50 

DETROLA  RECORD  CHANGER,  au¬ 
tomatic  changer  for  12  10"  or  10 
12"  recofda  . 0  05 

AIIUTIAIT  roMPONfTNTH 

A5  SPERRY  OIREC.  GYRO,  part  No 

054020-115V..  400  cy..  2  ph. . |0  05 

MK  II  Eaotman  Kodak  gunoight...  2  05 
MK  4  Bank  and  CMnvbgyro  control 
head  for  MK  4  autopilot........  0  05 

A  5  Autoellot  Sorvel.  100  lb.  maa.  0.05 


Free 

Catalog 


RADIO  RADAR 

R<'\'R.H-XMTRS.OOMPONKNTa 

•C  221  AX  Tranomittor— BRAND  NEW— 
SOI  ooclllatoro  and  SOI  PA*a.  (t)  40 
mode.  A  (tj  44  apooch  amp.  4  Rtal 
frogo.  and  maotor  ooc.  on  ooloctor 
owitch— tone  vpic#  or  CW  mod..  10*30 
W  output.  Ideal  for  00  motor  band. 
Comploto  with  2  colla  TU  17A  2000-2000 
be.  TU  25  2500-5250  kc.— Mach  crackle 
caoo.  Two  ORtro  caooo  to  otero  cello. 
Frog,  chart  and  tuboo  Incl..  packed  In 
orig.  caooo.  Moo  Rtalo..... _ 030.05 

BC-702  A  HIGH  FREQ.  RADAR  XTMR 
I4>  2r2  tuboo:  ogulrrol  cage  blowgr,  12- 
24V. {  25MA.  fr  motor:  02-OOOOV  cond.: 
I2>  .01-500V  condo.:  OOI-OOOOV 

cond.  . 014.05 


T05  APT-5  UHF  NOISE  MODULATED 
JAMMING  XTMR— With  thooo  tubeo: 
<21  0AC7.  <11  OLO.  <2  )  020.  ID  OHA. 
<i)  0AG7.  <11  522  btowor-ooetod  UHP 
ooclllator  tube.  Thlo  unit  containo  o 
lochorlino  tuned  cavity,  wfth  tunaMf 
plate,  grid,  and  cathode  Nnoo-  Loehpr* 
lino  oettlngo  are  road  directly  In  CM  eg 
front  panel  with  voodor  typo  countoro. 
Noon  rooonanco  Indicator.  Fllamonto 
operate  from  115  VAC.  No  plate  oupplyt 
Packed  in  oHg.  caoo  with  inotructioB 
book.  Wt.  110  Ibo. . .  005. Ot 

BC-175  XTMR  TUNING  UNIT— Approe* 
45  MMFD  cond  .  coMo.  RF  chokoo.  dialO* 
atoortod  micaa.  25WVOC  and  many  other 
pane  . S25t 

ARR7  AIRBORNE  HALLICRAFTER 
VERSION  OP  SX-28A— Search  rcvr.»; 
complete  with  tubeo.  looo  power  ouppl)^ 
In  ooaltd  caooo  . . .  .$«20.0# 

BC-420ATRANSSEIVER  —  20-27.0  MC» 
dual  channoli.  built-in  fll.  and  plat# 
metero.  with  tuboo  at  foltowo:  <42 
1LN5.  <1LC0.  (1)  1LH4.  (t>  1201.  <42 
1200.  <12  1204— Ideal  for  uoo  betweeg 

boatt.  vehiclet.  etc.  Uood.  In  good  enn* 
ditlen.  leoi  power  tupply.  Wt.  20  lb4» 
Complett  with  carrying  caoo  and  dia« 
gramt. 

GE  CONTROL  BC-1102— Contatno  fuog 
F101.  indic.  lampo  1301.  1201A.  rece^ 
taclet  ao  followo:  2  polo  Ruooeil  Otolg 
No.  4452.  2  polo  Hart  and  H^maB 

No.  F7722.  4  pole  RuootM  Stplo  Ng» 
4047  Alto  rtlay  120V..  00a  Strutherg* 
Dunn  No  ASSX1.  Switch.  AMon-Brat* 
ley  cat.  2AS.  and  250V.  10  amp  inter* 
lock  .  S4  OS 

SCR  425  Mine  Detector,  uood...... 010  OS 


HERSHEL  RADIO  CO. 

DEPT.  R.  E  12 

5249  GRAND  RIVER  DKTRDIT  t,  MICIHI^AN 

All  ordofo  F.O.B.  Detroit— Minimum  order  S2  OO  — Mlcfilfan  cwotomoro 
add  2S  taWo  taa— 20%  payment  muot  accompany  all  ordoro 


MRTKRS  knd  INDICATORS 

Remote  pooltlon  Indicator — 1-62.  0-12V. 

400  cy..  5"  indicator  with  0-240  drgrgg 

dial  .  - .  54.St 

Acimuth  control  MN-52H-140  degree  dtet-w 
40  to  1  ratio  crank  control — Ideal  foe 
antenna  rotating  Indicator,  uoed . .  5  44 
Meter  — 1‘  i**  croot  pointer.  Two  200  micro* 
amp  movemontt.  brand  new  .....  52  05 
METER,  type  00-41.  0-1  mil.  movement, 
tcairo  0  5  DC  Kilo  V.  and  0  lOMA 
DC  .  . S2  05 


MIS<T,I,lJlNr.OIS 

BN  IFF  Antenna  oupleaer,  154-157 

MC  .  05  05 

BN  IFF  non  directional  doughnut  an¬ 
tenna  .........  - - - 5  05 

Voltage  REGULATOR,  carbon  pile, 
magnetic  type,  cell  current  105  ma  * 

maa.  5  iVnpa  at  10.25  volte _ ...  .05 

thermostat,  normally  opene  at 

05  deg.  F-.  No.  F05.1/H5  _  .40 

BLOWER.  400  cy..  115  Volte  Type 
FL.  etyle  No.  I  171145C.  0700  RPM. 
Wootinghouoo  ............  — . —  105 

BLOWER,  equlrrel  cage.  110/00  cy. 

AC.  2"  outlet,  etiont  oil  life  bearing 
motor.  With  mtg  bracket . . ..... .  .  7.05 

Ecitpoo  24  V.  carbon  pile  typo.  QE 
Voltage  REGULATOR,  brand  r>ew. 

Co.,  2V#  Ibe  . . .  .05 
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I 


1B14  *4  7i  RKB>7S  M4 

3C44  I  7ft  ftOitH  J.fft  VM 

3i>ti  i.iftS04ri.  I  ft* 

3J3I  UH«17a  IftHVftT 

3i4ft  14  ftft  7u4a  I  tfftftj 

3K3t  i4*ft7l5H  4.4ft 

SxiA  •-•f  M.4ft 

JI»ilA  1.4ft  73ftA  H  14.4ft  404< 

ftH4<iY  1.B4  73414  4.7ft  ftOn 

4At'7*  .74  T3ftA  7.ftft  ftOiJl 

4A07  I  14  ftOft  1  4ft  40(n 

•AKft  l.ftft  4M  I  4ft  WK>] 

«Al.ft  .7ft  HM  i 

•M  .4ft  (lift  I  4ft 

ft»l.7<iT  44  |34B  •7ft!"': 

ftBr7CJT/Y  I.I4  |73A  I  44 

4Y4<i  4ft  W>9A  i  4ft<M'9 

73  1H34  4ft43lA«  I  4ft  41I>] 

W4  JAh  tmh*9  rk0n  904m 


cryiiAi 


(hwr  typ#  do/  $1  SO 
marktime 

S  HOUR  SWITCH 


T\  «h*-n  v.Mi  «o  t- 

tir<!  I.III*  VIH.K  At  rht' 

•i^K.Ai  i*Uh  1  S3. 90 

\1«.  pvptUhlr  III  1'.  th>n  III.I.  hr  *■  SI  M 

ISOLATION  TRANSFORMER 

Nai  kn«»n  \l«<r<  »«rt  3  ll  V  ti) 

ll'<  \  A»  ■%  l•t.4l  prr  mt  'htn'lu  rr<  m 
<rr.«M  *i.-t  rln-tr.:;  . 

HtiiH'tiu  WviKhr  *  Ih  iftipr  tlint  put  130  110 
n  .k  95 

GONIOMETER 

Ril««pt1  Ofmpnd  MrtM-  Totpliiar  utp.Dir.t 

tw>p.i  Tll.l.i  hums  H  I  KI'M  tnor«>r  uii! 
him  trwl*  ««'.>h  it'-pr*.  r)ut-'h^.  .pilnc^. 

e*'-  HliippUip  1*1  ;<hf  3  ills  A  A  >  A 

S  1m  tiOOO  S2.SO 

RADAR  MAGNETS  S5MtpSl7.SO 

Wfl-r  UH  *n.l 

RCA  4)0  PHOTO  TUBE  S1.2S 

»  Ur  ss  on 

MAGNCSVN  r]..|i>^r  IT.  T  tl  M 

CRYSTAL  DIODE  j, 

ISMTLST  Ul  \»U.iihI>  'll  UI’M 
H0LT3ER  CAB0T  MOTOR  MO  V  A  r  ti7  ft0 

SMALL  l?V  OC  «0  OHM  RELAY  S  fpr  SI  ftO 
SpmptP  SOC 

ANT  RNirc  SWITCH  i^rnt  an  amp  4S< 
ALLIANCE  OR  RUfthELL  lloV  Ai'  Mi^mk 
SI  41.  Mer  SS  OD 

w«  ai»  Aifthori/Pd  Wholatplart  far  Mirrp  Switrli 
Cprp  And  rArry  th*  lAff#*t  ttprk  a<  AII«n  BrAdlAv 
ftplanaidt  Ppttar  A  Braaniftpld  RMAyp  GuirdlAn 
ElAc^nr  C#  IWirnAtda  And  RMAyA  And  HAjrdor 
CI«rA  Mot#'*  in  All  tpATftt.  Cipctnc  CAvntpn. 


1923  BL/\N  J923 

fxptnm^ntert  anS  Inrentort  Supp/iei 

64  Dey  St.,  New  York  7,  N.  Y. 


January.  1950  —  ELtCTtONICS 


SEARCHLIGHT  SECTION 


DUBIN  ELECTRONICS  CO. . 


HOOK-UP  WIRE 


TILttHONES  HICKOtr  6  5066  7  I 


DEPT  E  10 


)0)  02  NORTHERN  ILVD ,  CORONA,  N.  Y 


SAMPLES  ON  BEQUEST  —  NO  RETURNS  ACCEPTED 


AliO  twiited,  double,  and  triple  conductor  and  ihielded  angle  and 
double 

Legri  S  Company,  Inc. 

130  Wesf  102nd  Street  Ne»  York  25,  N.  Y. 

Phone  ACademy  2  0018 


oi  per  JAN-C-76 


420—750  MC 
OSCILLATOR 

I  bviit  lin#  o4cllUiE*r 

•mplorins  two  W  B. 
I  IftlAB  (7ilA>  ‘*4Mr. 

kBob  '  tul>«A  ift  pMfth- 
pMlI  BRMptlOMMlIf 
•t«4U  IW  ••ippt  At  itftme.  IW  At  Ttftme 
l•4•p•»4•at  frid  Aod  piptA  tiiRlaft  Adluai- 
ftblA  oMipMl  •oupllaft  and  lanlaft  aaaambly. 
I’oaiial  oatpm  ooaaaciion  B«lU«ia  blawar 
majr  4#  aparaiad  from  llftVAC  Puwpr  ra- 
oalramaata  ft0ftVlK!/lft4ma.  I  tV/4A,  I. IV/ 
4A  ftt4*i4S4*tll W*  T  Ih  BmrpI1»4  oam- 
plat#  witb  tabaa  Idaai  for  4tftmr  amatawr 
oparailMM  ar  for  ua«  in  tba  444  47ftmc  rltl- 
tana  radia  band  Rtarb  Ka.  ArO-M. .  .  RiAt 
Rpar#  I4IAR  7ftSA  Ittbaa  .  ftl.ftR  aw. 

Wl  CARRY  A  LARGE  AND  VARIED 
INVENTORY  WHICH  INCLUDES: 


Wi4«  Rant*  lattarfly 
Wavpmprpr  A  Otcillatar 
Elaaiaaft 


M  Mwiaud  la  ball  kMrWfa.  REJ 

aiili.ia.  tor  aour  UmI  aT 

tor  uAP  AA  aavamnan  nisd  oaiilia 
van  <Baa  dmrrlpEiga  bnloa.l 
Stack  Na.  Rraq.  (aac.)  Nataa*  Ualt  Priaa 
TN-30  iovtao  1.3  ft44ft 

TN3A  74>i0b  1.4  4  4ft 

TN-ftO  lft4-4ftft  3.  t  ft.ftft 

TN3A  300-1000  3.6  4  4ft 

ftppad  aat.  4a  mwimtl  panbia# 

*  .Vt.fTBB  1)  AlamlauM  eoaptmetMa 
1 1  RU*«r  Natfd  bram 
SI  iNaifnad  m  oarlUatar  aUmmi  iftftft 
amra  triada) 

41  Ha#  dloda  mftrt  maiatad  oa  oftU  Iftftft 
a#  dludai 


a  AMPLIFIERS  a  COILS  a  INVERTERS 

a  AN  CONNECTORS  •  CORDS  a  JACKS 

•  CAILE  a  CRYSTALS  a  KLYSTRONS 

a  CAPACITORS  a  DELAY  LINES  a  KNOIS 

a  CHOKES  a  FILTERS  a  MAGNETRONS 

a  CIRCUIT  IREAKERS  a  FUSES  a  MAGNETS 

a  COAX  CONNECTORS  a  HANDSETS  a  MICROPHONES 


a  meters  a  RESISTORS  a  TEST  EQUIPMENT 

a  MOTORS  a  SELSYNS  a  TRANSFORMERS 

a  POTENTIOMETERS  a  SCOPE  ACCES  a  TRANSMITTERS 

a  POWER  PLANTS  a  SHOCK  MOUNTS  a  TUIES 

a  POWER  SUPPLIES  •  SOCKETS  a  WAVEGUIDE 

a  projection  LAMPS  a  SWITCHES  a  WAVEMETERS 

a  RECORDERS  a  TELEPHONE  EQUIP  a  WIRE 


ImmtOtatx  a.IWfy  rrM.  atock  t*  prto  talal.  Opan  atd.  t«  rmtoa 

waaarMttwM,  uthin  20%  with  arOif  kawac*  COO.  Prini  rOR  CarwM. 
N  r,  umd  HtOJacI  to  c>«m«  vHkwrt  maUta. 


A  PENNY  POST  CARD  WILL  PUT  YOUR 
NAME  ON  OUR  MAILING  LIST. 


NOTE;  It  out  choice  of  color  or  tracer  allow  20%  discount 


(Braided  white  body  with  any  tracer  color 


PRICES:  per  thousand  feet  of  each  sue  and  color  for  single 
Conductoi 


Gauge  No 
12 
14 
16 
18 
20 
22 
24 


Stranded 
26  05 
17  50 
1400 
11  50 
9  25 
8  05 
750 


Solid 


1560 
12  30 
1050 
8  50 
7  40 
6  80 


Shielded 


25  00 
2200 
18  50 
1450 
1400 


JAM  TUBES 

BRAND  MIW  IN  OBWINAL  CARTONS 


GUARANTEED  GOVT  SURPLUS 


SEARCHLIGHT  SECTION 


2  BIG  BUYS 
at  NEWARK 


WORTHWHILE  SAVINGS  TO  YOU: 


Smashing  Reduction! 

RCA  WV-65 
VOLTOHMYST 

R«9ularly  , ' 


MOTOR  GINIRATORS  AND  RUMPS 

•  I.  ttf  cc-tini:  iBiMt  IIS  •  d'<  «  S.T 

emm  (Anput  115  •  a  c  M  fye  Rtaato  bha^ 
EM  ta  •  r  V.  Im.«o 

B.C.  tm  CClltM:  Input  n  «  d  r  «  IS  ampp 
hitput  115  f  a-^  RO  CTC  Rtncla  ptepa.  •'W  *  • 

m  K5«  p  r  1*3  • 

ParUMa  Vaa««ai  Paaip  AMamRlE;  l.piai}<l  lt> 
tSU  f  id  I  pAa*>  1  h  p  MsRor  «liR  «  t  KM 

•  iiiifallfi  allar.  HMMUitad  cm  tub  tiar 


Reduced  to 


The  f  am«ioa  K(  A  HMltar> -Oprrml«<d  VnIC* 
<MiM>al  at  a  NrnMRtlonal  l  ow  Prira!  Acru< 
rataly  raa>ta  A<*  1k_*  \ulta  and  IH’  currant 
i  ranitaa  for  cacti  functiun.  •  xccpt  Af'  volta 
ahlrh  haf  5  iH'  %oitM  «t  lono.  At'  volta 
O-IOOO;  tihma  0-luy<'  nicpa.  |m'  «  urrcnt 
n-300  rna,  U-IU  ampM  :-iutsa  tsrulKa  circuit 
It  nirica  conatant  input  aiiiiicf  on  iH? 
I'aca  4  IS  ^  and  2-  45  \  lallt-r  t-a  « 'um 
plctc  With  :  I  NK5I  >S  X  <»*  X 

5S*  9  ita 

\«»  %R,  a. til  prob*,  inea  t•allprl*'a 

NlH^dal 


HALLICRAFTERS 
S-37  AM-FM  RCVR 


TRANSFORMERS 

IIS*  M<  priaiartta 
Aatanraa  IT.wm  r  •  |«  4  I 

ooat 

Aaiartraa  d.RGb  •  R.Mb  *  m 

KVA  cant 

WatHatbaata  1«  Rba  •  |R  4bd 

f  K  V  A  .  rsmt  .  plu«  t  V 
fact  tulaa.  Al  traaef  A 
ma  cbARc  I 

14  «  IP  1  amp  um-aead 


METERS 

Western  er  Watttafhouaa 
9*  i-lM  a  a  ampa  w  ramat  traaaf 
J*  O'fii  h*  d-a  a  praeiaioa  multiplier 
.T*  0  4  bv  d-c  «  'pr««lakNi  multlpUcf 


RILAYS 

Waallafbawta  Typa  tC^M  OearradVOat 

raiay.  t  la  1  A  .  •  A  cost.  'aMAf 
M  4A^  driT  m»t  rsiWi  tlMi 

A'B  ilt  Ovariaad  <  5  la 


b  Terrific  Hu}  !  W.  ha\e  a  liiintct  quan 
tity  of  these  Kanxius  AM  KM  Keceucra 
Krircil  Far  Hc|.iu  Manufas-tij.  cr  a  |■..at• 

•  over  ISO  to  210  M.  lVrf*Tt  for  TcU- 
meterinp.  S(nhii«>  .Scrviie  Indua'rial  or 
Amateur  ua**'  |*r»*  loaded  pear  strive  ajth 

arparale  Kandaprr  ..|  «i.  <1  No  Hanil- 

Switchinp  2  HK  ei^a^e  (uatnp  a<orn 
tubea’  and  IF  of  Ix  St«  .luaure  hiph  ralio 
intap*-  rejection,  h.pti  aenattsity.  selec¬ 
tivity.  AV<’awii  h.  A.M.,  IlF  and  AF  tJaln 
i'ontrola  Tone  t*<iiitr«>l,  Inial  purpose  8 
and  Turiit.p  Mei**r  I»rtft  <  oinpenaates!.  SOO 
and  SOno  ohm  output  Nho*  k  mtd  Tuhea 
-S5«  2  KAi'T  «AH:  «SKT.  2  «||C 

4}4f'7  VHir.O.  RVStJT  iFtt,.  V',&  1 » K*  x 

1»H  X  14X«  I>  55  tt.a 
>•.  \20d2.  willi  tube*  Is-ae  apkr 

H|»ccIirJ  dlHO  .%• 


CHOKIS 

Amaflraa:  Pvltiilaf.  Mt  b  •  i 
ts  b  «  5t5  ma.  M.bM  v  %m 
Maayaa:  )0  b  •  »M  mm  1». 


CONTACTORS 

I.T.t.i  115  v.  ••  a  sail.  Ktapla  pals 
tlf  A  90$  *.  alU  barrtan.  adj. 
tima  daisy  A  r^MX#  aaaiact  mmiffi 

trip  .  llAii 

A  ll  Ubl  IIS  *  MAN 

D  P  8  T.  15  amp  coatarior  |4- 
Maaltw:  lift  *40  r  eoU  KOI) 
onQtrnnor.  IM  A  OOO  •  N  C.  IS. 
•M  f  t  AA.  cnntaax  Oaa  N  O.  A 
aaa  K  C.  taterlaeh  a/IM  A  A  MA 
rwMmable  fuiaa  ...  ftf.M 


RESISTORS 

2M  aatt  vtra  vauad  raalatara.  ferrula 
•nde  iM.bM  obm.  S.nnn  iihm.  nt  l.nno 

ohm  tl  M 


8at0  far  a«r  IVM  8adla.  TV.  Clac 
plrante  and  s««nd  Caolpaiafit  Catalao 
hparlal  HipR  Fidelity  Sartwn' 


3  GRUT  STOMSf  Uptown  11}  WOT  Otti  Stmt 
Downtown  *t  212  r«nM  Stmt  m  M«  TOM 
323  Niit  IMim*  Stmt  m  titprt  of  CHICAGO 
MAH  OROd  divisions"  242  W  SStli  St  N  T  19 
and  323  Nest  Madnon  StiMt  CHk:«|o  6.  Illinois 
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seadchlight  section 


-  THE  BEST  IN  ELECTRONIC  SURPLUS  - 


ImmoWial*  D»lir»ry  from  Stock 

fkon* — 

LOofocro  4-4490-1 


•CN  SM  "POGO  ftTICK"  WALKT-TALKV.  Port- 
fthi*  Itm  pimfr  AM  a«t2>i<ri«-iEluior  for  S  to  i  nr 
oprra'.ott.  oltli  13  pt  tc  In  tuninc  roUt  nio'nto^Bf 
■ryttaU  for  tT»%tal  nHi*r"l  of  buih  Forei»^  aod 
Tranumittar  rocrlrer  W’  7i3  of  this 

IK ’ll  311  lOE-luiWa  atit.  ans  and  '  Ptm*- 

Talk  '  AotNii  aa  «oll  a»  ali  raM«^  Rai.t"  8 
pliw.  With  »*»:  I M  1  rtsH  Aforasa  battrry  -.poraiM 
Nlhra^  r  pEEorr  Sipitti.  2  Vi»lt  Hatlrf?  ■  l«a  rloctJO- 
l|tr  T  1*  mUr  all  rratlj  for  intnasdiAia  oporai:oe 
M-U 

PRICE  EACH  ..  IMM 


All  Prices  FOB  NYC 

TELEHABINE  COMMUNICATIONS 


I  nr  put  lt8  V  ,  8ii  \<  .  raiMl  223  watt 

iMi*  4<>Mt  tet  K*"  waff*  All  SI.H  unit* 

PRICE.  EACH 


Iwll  Iwll  €>%’'  Ha  US'  brow,  ferd  thru 

rvl  V’arv  b>sh  vnlta^r  inrulatlon  lot!  > '<luallv 
porkt*<l  tb  rart>4u.  all  NKW 

12  rOR  .  SUM 

GEHERAL  ELECTRIC  AMPLIOVNE  M  G  bET. 
Kfftfrainr  tip**  s  V  :  T.  nt'.tor  ’jpo  B  iAItVH, 
Saiy  *itj  llAlir,  Ilf-  2.o\.  »5tN*  .  ratr«l  at 

\  Iir  ,  fE-nrrator  o*rput  2'OV  IN'  at  JT'W  NKW 
tM).M 

GENERAL  ELECTRIC  AMPLIOYNE  MODEL 
SAM;8AB47  motor  generator  set  M.Ror 
3lir  44<1V  .  3  pl)a»  inmau  2A  \  in'  at  3  an  pa  and 
liOV  IH'  at  12  '•  amint  Kx'*rUiOt  rtHKl  titNi  ESS  00 

"SNOOPERSCOPE"  TUBE 

Infra  1t«N|  In.as^  l’E.n»frtrr  TntN*  .Hr1tUh»  to  maht* 

HanE'iwr**  opA  *,  "*4r«;prri.r..pi*.,  aiMl  .'t|t*T  i«.>lcaa 

that  in  lli«  'lark  Has  mait\  uwful  lii'luaiflal 
application*  t>pr»a'*-“  •  th  Imi'.iblc  infra  red  ra»a. 
wlilHiut  a<*atmlus  •  r  aiiiplinrra  H.-C  articlcl  Huppllrd 
with  tcihnlrai  -la'a  aii«1  dlafraiii'  Kirry  tulw  fuar 

•  ''e^OR  . rw  00 

8AUSCH  A  LOMB  f  -kit  fUii  l^T\»  A*«aihif.  for 
het  in.asra  E2  1.  |9.a  t.  F  EACH  .  .  |l20t 

MOUNTED  LENS  UNIT.  aUn  for  fpr^nt-md.  rmults 
a*  t'->l  a*  II  A  1a  un  t  Hpr^  FI  U.  f.l.  SI  44  mm. 
outsplr  d.a  at  one  curl  r,-.  mn.  ienfth  of  m'mnt  84 

mm.  PRICE.  EACH  . tS  00 

All  Material  Ottered  Subiect  to  Prior  Sale 
280  Ninth  Ave. 
N.  Y.  1,  N.  Y. 


COMPANY 


RADIO  S  RADAR  EQUIPMENT 

Prompt  ihipmomt 
■HAND  NEW 

AN  CRW-2  VHP  Receiver  $4. IS 
Radio  Receiver  BC-68S-A  $15.95 
Rodio  Transmitter  BC-689-A  515  9$ 
Antenna  AS-$  APS-2  $22.9$ 

Antenna  RC-94-C  $33.95 

Tvrmt  Cetti  with  ordvr 

CIMCO 

24 J1  WmI  Thud  St..  Clevetond  IS,  Ohio 


RADAR  SEARCH  RECEIVERS  AN/ARD-2 

Frequency  Range:  80  to  3000  MCS  (Continuous) 

Made  tor  the  US  Navy  tor  instollotion  in  PBY  planes,  this  precision  search  receiver 
covers  o  trequency  ot  80  to  3000  MCS  It  incorporates  built  m  pulse  onolyier,  with 
o  pulse  repetition  rote  ot  SO  to  80(X)  cycles  per  second  Has  IIS  Volt,  60-2600  cycle 
AC  power  supply,  test  oscillator,  antennas  (2)  and  manual 

This  unit  IS  0  very  eicelicnt  substitute  tor  the  APR  1  ond  4  series,  and  con  olso  be 
used  os  o  precision  trequency  meter 

COMPLETE  WITH  SPARES  !  BRAND  NEW  !  IN  ORIGINAL  CASES 
Price,  eoeh  $175.00 

COMMUNICATION  DEVICES  COMPANY 

Cable  Communidev  Tel:  AO-4-9277 

2331  Tweitth  Avenue  •  New  York  27,  N.  Y. 


RADAR  EQUIPMENT 

SCR  7178  10  cm  search  Radar 
APS  3  ond  APS  4  3  cm  search  Rodors 
lompiftt 

SO  9  10  cm  shipborne  seorch  Rodor 

complete 
APR  4  Receivers 
80  71  and  72  Switchboards 

MAGNETRONS — KLYSTRONS 

Dumont  type  21 3 A  Modulation 

I  Monitor  Kopc  4  to  40  MC 

brand  new  $125  00 


I-20S  F>l  Sijinal  (ieneralors 

A  Itniitrsl  nutiiitrr  of  thla  avatlahlp  labt.ra 

i)h!'uinr>iiT  I*  ofTprrd  fttb>iTt  lo  prior  aal# 
n^>r^  ini-a‘..  n*  arr 
Banta  1  »  4  3  m.  A  1»  43  tn<* 

Oavistiaa;  n  f-  kr  h  iNdti*  of  rrsfi'p*  frw]iifm-'Y 
lit  hrqt  •anc*'  ill-1  "  Sbk  ra>  h  la  In  aar<>n(l 

Madulaliaa  intrrt.al  IVl.  4-^.  S'.OD.  or 

pq  r-.'i-.vi -n  fs.r  aHesTTial  ••■urra 

Arcurary  «tih  all  .if  Inimubl  .'•■KNir.  ersa- 

la  aitt.raUtr. 

Oufaut  ii|i  to  100  fHW>  t'althmtal  with 

ii'r  tt<4'  V  T  \  M  ,  *>4  ioI’h  uncal  bratasl 
Tarminatian  r-hiu  tin# 

P»w*i  taurra .  12  «  'ta  U'  •  r  1  IS  rolta  M 

fKfhar  dafaiU  ra«  W  ahtaiaad  by  wrttinf 
TH-I7IHI.  K  artronlrs 
‘  \3  4.11  1  .  Now  York  14.  N  T 


SYNCHROS 

SINE/COSINE  RESOLVERS 

2*phaM  •tatar  and  ratsr.  90  ryrlta  or  tilfhar,  luit* 
aMa  MW  toath  wa«#fonni.  Itniih  9‘4*»  dtamatar 
3S*-  Paal  fraa  Sli.SO  aw. 

HOPTON  RADIO  1,  HOPTON  PARADE 

Straatham  Htah  Rd..  Landen.  8.W.  19 


“sear(:hij(>ht” 

IS 

Opportunity  .Advertising 

— to  help  you  get  what  you  want. 


8C  223  transmitter  with  tuning 

unit  and  tubes,  new  19  SO 

Write  tor  fillings  ot  other  surp/us  bargains 

LERU  LABORATORIES.  INC. 

340  aioackar  St.  New  Yark  14 

ev  I  Itlt 


COMPUTER  CONDENSERS 

Piecision  Polyityiene  D161270, 
Low  Relentivity,  Low  Temp.  Coel. 
10  MF  200  V  DC 


no  W»l  stn.S  Hi.. 


Klactrontoa 
Saw  Yutk 


19 


*V.  T. 


— to  help  you  fell  what  you  no 
lon^pr  need. 

Take  Advantage  Of  It 


tor  Every  Buimetj  H'ant 

“Think  Searchlight  First” 
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SEARCHLIGHT  SECTION 


T».4ftA/APM-l  tlfiNAL  atNCIIATOII.  MM 
MM  It#  T  M  tM  MS 
X  tAND  WAVCMtTKtt  CAVITY.  TRANXMIA 

AION  TTrr.  IIMO  Mr  ..  |IA.M 

WAVCmTCR  CAVITY.  KMt  fMO  Me.  THANA 
MiMio.H  TYr>:  .  m.M 

Tt.lM8/UP  t  BAMO  AlBBAt  BENKNATOR. 

pulMd.  r4lttir%tMl  11#  t.  M  ry  NKW 

TB.lUA/UP  •  BAND  tlBBAL  6CBERAT0R. 

output,  11#  «.  M  C9  KKW 
BTfCTRUM  ANALYZER  FOR  B  BAND.  TBR 
iHT..  SytiftMft.  RotmI  «»rtlnt  ortWr.  lit  T.  M 


RCA  BCOPt.  i*  MODEL  IMB.  MEW.  mmx 
P4rMd  .  .  .  fttnli 

CLOUGN  BREN6LS  REBIBTANCE  CAPACITY 
BRIDGE.  nt*<Ui  tMA.  M  . EM-M 


CERAMIC  FEED  THRU  CAPACITORG 

Tm  A .  SM  mat .  I#  tor  U 

Typo  II . ao#  maI .  I#  tor  U. 

Tm  C .  U  MMf .  II  tor  11. 

TRANSFORMERB.  Ill  folU,  M  cM  ptImwIm: 

t.  IIM.  tlSO  4od  lOM  folU.  lAppM  prtMAt 
rolupo  doubtor.  If  I  It  liu. . 114. 

t.  115#  TOtU  #0  A*  UAfTOUSdid.  O  IL  TOlU 
dooMor.  lt.5  kr  . . Ilf. 

I.  I  MOooiUr^r*  ftt  AM  foiU  I  onpo  ' 

ft#  pDUOds  .  •  ■  I##- 

PULBE  INPUT  TRANIFORMER.  UotmaUm  om 


BO-f  BHIPBOARO  RADAR.  Stm  ond 
with  toot  ftiuipmetit  . ..fi###.## 

BO  RADAR.  uMd  but  la  pond  vorhloc  •rd«r.  «om 

plrt*  with  •nifiuia.  r«Mtro)  ualt . |#BBM 

BN  RADAR.  «u*d.  r>nd  wtirkliii  order,  ''wm 
pirto  IMB.M 

NYPERBIL  CORE  CHOKE.  1  ll«ry.  WMitof 

boujM  L-ifJ#lt  or  UAlBBia .  IMI 

PULBE  FORMING  NETWORK.  M  fcr  #f  Mtaro 
•orwwd.  M  ohMT.  MO  pip>0>>«>  |4B.#t 

ANCHOR  BCREWB  froM  ARBATR  Moot  BuMp 


AIRCRAFT 

BLOWIRS 

WMttaQhettM  Typw  FL 
11$  Y.  400  cy.  with  CO- 
podier 

Rricc  $.1.9$ 


C-1  AUTOfILOT 
VCRTICAL  GYROS 

Gyra.  drtvwQ  by  owriwo  bm- 
tor.  providwo  olwctricol  pig-  1  V] 

saU  lor  both  tho  roll  and  t  * 
pitch  of  thw  aircraft.  Hop  *  ■'  dl 
moDy  waluablo  partp  pucb 
<xp  proctpion  ▼orioblo  rwpipiorp.  boorlayp. 
coBioclp.  wte.  AmphoBol  connector  not  in 
eluded.  Onqinol  price  11500.00 

SmciqI  $4.95 


EDISON  TIME  DELAY  RELAY 

VacutuB  pealed  in  ^Iqpp  p.p.p.t.  eontoetp 
Bormally  doped.  30  ▼.  7  pecond  delay  to 
open.  Many  experimental  opplicationp. 
Spcciol  PricB  Thrct  for  $1.95 


ALNICO  FIELD  MOTOR 

Sampeet  Tune  Control  Inc..  27  w.  D.C. 
Owerall  length  3  5,11"  by  Pp".  Shaft  H** 
long  hr  3  IB".  10.000  r.p.m. 

Price  $4.25  each  net. 


Synchron  Model  600  1  RPM  Motor 
110  ▼.  $0  cyclep  timing  motor. 
Speciol  Low  Price  $2.45  eoch 


INVERTER  SPECIAL— PE-218 

Vanoup  manulacturep.  Uped  ccndilion 
repairable.  Ideol  lor  ppare  partp  or  lor 
reconditioning.  Unitp  have  been  weotber 
domaged. 

A  borgoin  ot  $8.95  eoch 


NOISE  FILTERS 

3  chokep  and  three  oil 
tilled  AC  copocitorp 
mounted  in  on  appembly 
with  4  pm  Amphenol 
connector. 

A  Steol  ot  39c 


NEON  BLOWN  FUSE  INDICATORS 

Rated  lor  110  220 

Yoltp  or 

DC.  Cob  aUo  be 

uped  lor  general 

tepting  lor  "openp"  Rmow 

"phortp".  etc. 


TUBES 

4SN7.  7F7.  7N7.  7Y4  5  59  to 

.  .39  eo 

.$$  ea 

CIB — Gr«d  contrel  rectifier  ithyrotrofi)  19$ 

TERMS:  20^o  caph  with  order — bolonce 
C.O.D.  Orders  occomp^ied  by  poyraent  Ib 
lull  must  iBclud#  puflieient  poptoge.  other 
wise  shipment  will  be  made  wio  Roilwoy 
Express  collect.  Minimum  order  $2.00. 


Electro-Devices 

Incorporated 

Bom  No  19^1  PATERSON. N.J. 


TEST  EQUIPMENT 


eetttopm  wpTwartsr  end  pttMUPtw.  tor  II#  Y  { 
M  CBS  Bpwplloc*. 

SFfCTRUM  ANALYZER  FOR  X  BAND.  TtX 
BBS.  RrtTpsip.  Roed  werPing  erdw.  11#  V  | 


TPB-liPB/T#.  R  HAND  10  dh  TAD  tf#  M 

X  BAND  PICK-UP  HORN  IIBM 

TB-Bt  AP  ECHO  BOX  POB  X  BAND 
APR. I  RADAR  BEARCH  RECEIVER,  ropppirt# 

with  tUBtnf  unit*  for  rpsjr  of  fB-4000  bms.  BO 
MC  I  F  .  f  Btr  wide 

TUNING  UNIT!  for  APR. I  or  APR.4  RC< 
CEIVCRB  irsa  hr  uwd  with  ptit  M  aw 
pnip!lfl«ri . 

TN  14.  *^pn«p  M  #0  MC 
TN  17.  rpne*  M  SO#  RPC 
TN  14.  rpn«r  $#0-10#0 
TN  It.  rpiipe  IMO  B##0iiic 
TN  54.  rpocp  $000  4##0  mt 

X  BAND  VBWR  TEST  BET  TB-12.'AP.  ooMMiPr 
with  llBiWr  pmpllAor  dlrwi  roednp  YRWK 
pwter.  Plotrod  wpt*  ruldo  with  wmr  drtw 
treTPltnf  probs.  mstehed  urmlBPihiQ  sod  rpr- 
loua  pdpiKer*.  with  rerryinp  e*w.  NEW.  t^NTTS 
1  AND  II  pre  pTpllphiP  pppprpirly.  sr  toprtbrr 


rui-nir  PHiupior  xjwr  svov  xw.  w 

with  ModuiPtor  chppotp  . |)i  M 

HIGH  PABG  FILTER  P  ft  'BPfl-l.  cuts  off  st  1#00 
lar  still  hel<iw;  usod  for  rwettwp  sborp  t#00  aw 
113  00 

UPN.I  B  BAND  BEACON  RECEIVER  TRANB- 

MITTER  .  . .  ITBiB 

B  BAND  TEST  LOAD.  TFB  UP  BT  M  ohmr 

tBM 

X  BAND  TCBT  LOAD.  TR  lOt/AP  IS#  wprts 

pnrwPtnrlM  . . . . .....BSI.M  | 

LAE-t  BIQNAL  GENERATOR.  5f#  UM  MC.  CW 
A  puiM  Bi/vlulatV)B.  cstlhrpird  output  II#  Y  i 
##  ffw.  wrd.  pwMl  (VMdttlon 
LAF.I  BIGNAL  GENERATOR.  10#  #0#  mc.  CW 
A  pttlpa  mndiilptkin.  fpithrptpd  output,  food 
MMduion.  II#  T.  #0  rrs  oprrsikM 
GENERAL  RADIO  BIGNAL  GENERATOR  I 
MODEL  BIT.  250  1000  ns.  food  oparsUne  sob- 

dltlna 

GENERAL  RADIO  POWER  OUTPUT  METER. 

MODFX  5M-A  .  B44.## 

GENERAL  RADIO  VACUUM  TUBE  VOLT. 
METER  UODPL  TM.  pood  worhlBg  srdw 

Ilf#.##  I 

CCNtll«l.  RADIO  PRICISIDM  MAVCMCTCH. 
type  714A.  ^fifo  1#  hP  to  0#  Mr.  •  tSIB  pr 
curprr.  YTVM  rwensrwe  Indioptor.  noMsMe  j 
with  prreMMrtrs  pnd  rprrTtne  rpar.  srw  |I7B.#B  i 
FEDERAL  RADIO  BIGNAL  GENERATOR 
MoliRL  0040.  T  S  ISO  Mr.  food  nperptlBB  Ppb 
ditioa 

MCABUREHENTB  7IC.  $#75  BW.  cellbrptrd 

output  .  II##. #• 

FERRIB  MODEL  22A  BIGNAL  GENERATOR. 

03  kc  to  15  BM.  Output  .1  Mierotoltp  to  1 
redt.  ModalPtlfM  tortsblr.  pood  worktop  prdw 

fin  00 

FERRIB  MODEL  I#  B  SIGNAL  GENERATOR. 

45  kr  to  BT  me,  rslhrsted  output,  pood  work- 
lac  order  tlOB-## 

FERRIB  I#  C  BIGNAL  GENERATOR  5  175  n><-. 

celihrptni  output,  wovkinp  ’rii^  t2$#0) 

BTANDARO  BIGNAL  GENERATOR  MEASURE. 
ME  NTS  «S|t  lOii  kr-S«  BU'.  l  S«i.«W0  mlrrmnU*. 

piiiit  •nrklag  order  . $4##  B# 

HEWLCTTPACKARO 
WAVE  ANALYZER  MODEL  MOA 
DISTORTION  ANALYZER  MODEL  )WR  pe# 
J?08 

AUDIO  BIGNAL  GENERATOR  tOBA 
LABORATORY  RECTIEIER.  Rrlrpnls  541  A. 

S500  roltp  pt  f  pmperM  IM' 

LB-S  LIMIT  BRIDGE.  INIM'HTKIAL  PROD 
liTM  t#B.t# 

P.4  BYNCHROBCOPEB.  mp.to  by  Rr1«pa<p  or 
BrDwnlnp  Inh  ttTB.BB 

BIGNAL  GENERATOR  1  Tf  K.  1#P  be  >1  m«, 
output  Dot  eellbrpied.  ftO  •.  44  rpt  151## 


AUDIO  OGCILLATOB.  njClOK  IBB.  BC 


TSBT  BtT  TG-ZTl/AP  FOB  AM  APB.IB.  M- 
ohrenlMd.  dplpypd  pnloo  Mpeei  mmmrnm.  4##- 

4)#  aw.  reUhmiad  wpvupuldo  brtow  cumB  st* 
rmstor.  0tieh«antsed  Msrkw  pwreter.  11$  Y 
##  me.  NkW.  iHikirUBTS  . lltB-Bt 

TB.I9/AP  FOB  APN-I . |4«.#B 


FIXED  ATTENUATOR  PAOB.  10  db  ♦  #  —  I 
dh.  IK:  -IBO#  me.  5#  ohMP.  VPWP  t  $  pr  tow 

t  wptta  prwpp*  power .  IM.i# 

MUTUAL  INDUCTANCE  ATTENUATOR.  CWH- 
bretod  freuurcwy  runpo  .1  to  l0#e  mp  kt 
stoDPP  of  piup  IP  colli.  ptunuptMO  rpBpp  li#  de 


stoDPP  of  piup  IP  colli.  ptunuptMO  rpBpp  li#  de 

flM.## 

mutual  inductance  or  PISTON  TYPE 

ATTENUATOR,  type  niperrinr  ■  rsrk  sad 
pinion  drive.  pitiauptkM  tpnxbto  IM  diMhiM. 
onlthmir*!  BO-IM  db  frequency  rpnpp  $##  jM$ 


MUTUAL  INDUCTANCE  OR  PISTON  TYPE 
ATTENUATOR.  aMllnr  to  sbore.  ixoppt  uapw 
frequMwy  LmU  U  $50#  me  .  BS9.## 


$#  to  4#v0  he  unpedpuep  rpito  IM  M  SS$4  OhxM 
|3.#B 

PULBE  TRANSFORMER,  I^TAH  $»0 . $1.1# 

PULBE  TRANSFORMER  IIB-AWP . It.## 

PULSE  TRANSFORMER,  OB  #SO.  liHO  1  U.M 
PULBE  TRANSFORMER.  WwlUiphoupp  14i-BWF 


lIKlu!  D  Il'inui  . II.W  Mtk 


ELECTRO  IMPULSE  LABORATORY 

P.  O.  Box  250  iaioniown  3-076#  Red  Bonk,  N.  J. 
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SURPLUS 


Are^nfitt  t«  RatM 
«  n«(  fOB  Mr  wh%0  NVC 
f«r  Mf 


Wrtt*  t«f  9lv«r%  tf«f««torm«r» 


SEARCHLIGHT  SECTION 


BRAND  NEW 


U  S  GOV'T. 


GUARANTEED 


I  «*•  1  r  4m««  I  r 

SOc  Mcll 

TYri  "JJ"  DUALS 

i#n«  aHafi  Ahm« 

••  I  «*•  IMK 
M  I  i*  I^R  IMK 

••  I  »*«  /MK  iMR 

••  :  t  ^  iS%K 

—  11}  MAR  mu 

R  I  IMK  ftK 

R  i  I  N  IMR  iftR 

Itll  I  «*  %MR  RR 

IR  in*'  4MR  IMR 

IRR  2  14  »4#R  MAR 

IR  SR*  7MR  7MR 


lIRTCHER  TUBE  CLAMPS 


BATHTUBS 

MM  )MV  ««*V  *MV 


IMK  IMH  I  t"  >«»< 

$1.25  aacK 

TVri  -JiJ"  TRIPLIt 


AMPHENOL  “IN' 
CONNECTORS 


iSf  4P4^ 


SELECTOR 

SWITCHES 

>#cR  ttm  r« 

t  rrrMUir  f  44 
S  bMrlllr  4ft 
}  h»ftrlltr 
4  bahrMU  I  17 

«  baR^IMr  1 


RADIO  NOISf  FILTERS 


LARGE  VARIETY  AVAILABLE 
AT  GREAT  SAVINGS 

ymr  •••«•  •"<  (at  «t  llMt* 


"UHF"  Coai  CobI*  CwhmcM 


UL  N«.  ArMT  Na.  TifM  Ea.  P»  t: 

ID-I\P  M  Uv  Hi*  .It  M 

«^II>  PUri  .fdau  l»  IM 

'a-iF  PL-rt  r««[  no  to 

lO-IH  Kk  .»  .n 

Ht-isp.s' pujto.\  nut  M  n 

«»-RR  Her.  H  40 

Kt-nfiP  un-ioi/v  piii(  41  40 


ALEXANDER  MOGULL  CO.,  INC. 

161  Woihingfon  Sf.,  N  Y  6,  N.  Y.  WOrth  4  0865 


DC.  MiCftOAMMETCRS 

R  Iff  u«  I*  oq  U.Wt.  no  SR 

•  IR#  I*  M  E)  K.  t><>  IR 

•  IR  U4  I*  *0  O  R.  IN)  IR 

R  F  MILLIAMMETIRS 


rRICiSION 

FORTAiLC  INSTRUMENTS 

Rtn«lo  or  moltt  ronto 
I*  L*  Mlor«tommot«re  from  I  ua  fut  orAto 
Thormo  roat>lo  MHIiAmmolorA.  from  II 
Mo  Thrrmo.roupl*  vnlimotora 

FfBCiftlON  llBClricBl  iHRtfHmRPlt  Co 

144  GrA«i4  tfroAt  Nmb  TArR  1}.  N  T 


AN  CONNECTORS 

756  OiNpranf  Tfpai  in  Stotk 

HAROLD  H  POWELL 

0)2  Aich  Si  PbAM 

Phils  0  Pa  MA  7  SOSO 


Transformers,  Coils 
SATURABLE  REACTORS 
SPECIAL  TRANSFORMERS 
Short  Runs — Fast  Dolivtry 
Low  Cost — High  Quality 

LEEDS  ELECTRO 
PRODUCTS  CO. 

14  W  4lli  St  Now  York  12,  N.  Y. 
CR  7  B536 


ONE-HALF  MILLION 

BATHTUB  CONDENSERS 

—  OIL  IMPREGNATED  — 
Ffffcrs  ON  IttOUtST 
SHRIRO  TRADING  CORP. 

UO  W  424  St  N  Y  Otv 


AIRCRAFT  RADIO  EQUIPMENT 
mnd  TEST  SITS 

I  IR  UMf  t*R  Gaa  (HwArWi  I2R4RR 

AM.'AIIM-I  Tool  ft«t  fwr  ABC  S  tlR.RR  oM 

A.27  BliAAtAfll  A«1A«IIA  l-RR  «A 

A  IR  BtiAAtAwi  Aa««*iii«  IRR  m.  2RR  hr— l?M 

lI.RR  m 

A  M  PHAMtowi  AwtftHAA  WHN  »A«rtAl  R-F  ■Mar  Hr 
tMtiMf  OboM  Gtrfo  IS.RR  «A 

tlRR  Toat  Rat  He  ABai7f  ?RR  CwApAM 

I  ISR  Taat  Matar  lAT  SCB-ft}}  t}  RO  aA. 

If  IR  Ta«t  Bat  far  BCR  S?}  eaMflala  2M  00  «ait 

TB  IOA  APM  Altiaiatar  Oafiy  Lla#  4R  RO  oat 

TB-lt/APM  AIttaiataf  Taot  Bat  24-v  AN  ABN  l 
m  00  tat 

TB  iftX  ABN  Altiaiatar  Ta«t  l}  «  AN  ABN-i 

IM  OR  oat 

TB  OR  U  Taol  Matfr  tar  AN  ARC*I  12.00  aArfi 
I  RA  Tatt  Bat  M  00 

NC  SA  Taol  Bat  tar  ABC  S  ar  274.N  Baeatvaro 


PP  2ft 'CBN  }  BartlBrr  Pawar  BaMtft  far  SCB-Si 
ILB  GliRa  Path  Xaittlar  (u«a4i  200  OR  m 

W  f.  Tyaa  27B  Maiiiar  Baratvars  l2-v  t>a<aalata 
ani  raraaRitianaRi  ISO  <10  tat 

BanRIi  BTA-IB  Tranamlttar  arly  (raraaO  L  N  ) 
SOO  00  aa 

San#  of  tba  abava  Taat  Bata  ara  ana  al  a  AiaR  In 
•tach 

Alta  in  ttecA  AN  ABC-I  AN  ABC-1.  AN/ABT- 
II.  BC  UR  AN  ABN  :  «N  20.  BCB  2eft-G 

LARGEST  DYNAMOTOR  LIST 
AT  LOWEST  PRICES 


MUfVF  M4THH\I.  4lJ.  ItllLSIl  Vi:>4  IS  M\S 
I  KAiTt  HKH.M  MitItiISftl.  ItoXKH  1»KM\HO 
'4‘nM  K  HI  iut;iT  m  oMjM.mnss.  ruimn’ 

Tl'iNS  rKKiK  H  tl.F 

AIRCRAFT  RADIO  INDUSTRIES 

7B0  State  StrMt,  New  Haven,  Conn. 
N.Y.C.  OHke — 274  Modneti  Ave. 
BNorte  Ltnington  2-42S4 


WESTINGHOUSE 
HIPERSIL  CORES 

OVER  40.000  UNITS  IN  20  DIMEN 
SIONS.  SEVERAL  GAUGES:  UP  TO 
16.000  UNITS  IN  SOME  SIZES.  AVAIL 
ABLE  FOR  IMMEDIATE  DELIVERY. 
SEND  FOR  LIST  WITH  COMPLETE 
DESCRIPTIONS. 

RAYTHEON  MFG.  CO. 

Surplus  Sale,  Dept.,  Woltkom,  Mo,,. 
Tei  Waltham  5  5860 — f«f  2 


ELECTRONIC  TUBE-MAKING 
MACHINERY 

for  osoBulocturUiq  rodio  tubet,  electroalc 
tubee.  cothode-roT  tubee.  lompe.  New  oad 
ueed.  Reoeenoblr  priced,  BoliRtacttoa 
quoToateed. 

AMIRICAN  CLCCTRICAL  SALTS  CO. 

47  I.  Bth  St  New  York.  N.  Y. 


12-HEAD  STEM  MACHINE 

HoitmoBB,  autotnotic.  Barrel-ccnD  moee- 
menta.  Now  aet  for  troaamlnioq  tube 
•tome.  Wl!l  aacriiice. 

American  tiectrical  Sale,  Co. 

07  I.  tth  St  Naw  York  3,  N  V. 
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FKIlTt  I  TVPI 
7«l% 

.  M.M 

M  7M% 

7%7K 

i  4« 

4S  7UA 
M  7I4\Y 
74  7144 

44  7l4n 
1444  TIM 
74  7174 

ft  44  7^44 

4J  714114 
I  14  714nY 
H44  7114 

74  7114 

144  7114 

74  71J4  II 

4  44  7144 

44  7144 

44  7144 

I  44  714B 

7  44  71M 

1  74  71*4Y 

14  14  ft4l4 
14  ft#  ft4l 


TYPE 

0»T7 

QK«7 
QK4I 
Sr14 
Ilk44 
VK44 
SR74 
\  1144 
4M44 

i4rrH 
4  III44 
•'I1J4 
VIII44 
4T44 
\T4ft 
144 
1414 
111 
1I7<. 

(  1114 
Rlill 
Him 
141« 

1441 

1.44  711 
144  71 
144R 
HH141 
174R 
147  4 


T>  F» 
0444. 
riR 

141 

IRll 

IBll 

1B14 

1B14 

IBM 

INI! 

IMI4 

ISlIB 

IMJ 

IM14 

1411 

14  11 

14  11 

ICM 

k;14 

k:44 

14  41 

14  44 

14  41 

IDll 

Ull 

nil 

1J14 

ill? 

XIII 

Xlll 

Xfl* 

xim 

XI 44 

XI4i 
XI 44 

XI 44 
XI9§ 
XI4I 
XI41 
1K14 
iRlft 
1R14 
1X14 

ivm; 

14PI 

IRPI 

1H14 


M»4#4  lOB  7«rm  Mx wHf 
RftiU  M4B 

fli4«r  CHanalUf  ttlC 

CftftnftM*1  4ft«(i  Wftv«  ftiftplvv* 
N*«l«4t  Pftrftftfft  «»4«l  1440 
RCA  AmAI*  CAft"ftli«t 


14L»i4 

417 

W|  4.14 
\4|  4.11 
14  1  411 
4.11 

441  919 

H|.4iA 

4^.974 

9744 

974R 

4ft.tR 

744.4  lo  H 


40M; 

4.<l  74;TV 

7BP7 

7I>P4 

I4> 

l»F 

l»R 

Rill 

(  R71 

(  K71 


NEW  YORK’S 
RADIO  TUBE 
EXCHANGE 


i‘S|  LIST  OF  TEST  EOUIFMENT 

.74  j 

'  ^  >  Micro- Wavf  Tttt  CBiiipm«Rf 

I  M  1  Bftn4  T4I44  AP  X  BahC  4ft«*tr  A«slM*r 
1^  1  Bftfii  4m*«I  G««i«rftt«r  T>»«  74-144  OP  111  V. 

44  14-1144  Cyrl*  7AA  14  Twin  T  A«ftlrft«r 

44  1  OftMft  fiMcratar  Ty#*  T4-14iA  TP 'If 

44  Ml  V  14  1144  CvclM 

{4  74  II  AP  U«H  I  4WVR  OMtir 
4  74  II  AP  UmM  2  far  aaH  I 

74  TV  1117  PwlM  Ga«»«rat«r  Ht  aiicravava  Mfaftl  •#«. 
I  44  ar«tar«  (Rrawaiaft  Lafta  laa.l 
1ft  TBM  liV  Niaft  rraftaaacy  THarwitlar  Malar  RaCIft- 
Ift  tiaa  lft»«  MIT 

Aft  4VWR  Malar  TAA-liBL  4r««aiaf  l.*4a 
1  Aft  Hlfft  Pawar  Rlyatraa  4  laal  Ca«tar«tar  4  ■ftM4. 

ftA  ^ar«4  MaCal  PC  147 
I  4ft  BC  ilft7A  4aa4a  tar  RMftr  at  ta  I  494.044  ryrlM. 

74  CW  ft4ABP  aiaOa  fty  Waatara  ClartHa 
I  10  BC  liriA  44ABQ  I  Waal  Gaaamlar  aaO  FraR. 
^  Malar  1744- U40  MC  ft  Baaft  Waatara  Ilaetrla 
PA  TS  ftl^AP  X  Bang  Criia  Bai 

49  TftjA  ftp  Fraa^ca  aaO  Pawar  Malar  1404-MM 
49  MC  Warlam  llartnc 

49  i4i7-l  Pataa  aaO  ftsaaat  Gaaaralar  aiaOa  fty  Maaal- 

j  ”  liaa  C^ft. 
j  ^  1-1414  Pawar  Malar 

AA 

SCoiidord  Broodcoftt  and  Short  Wov# 

aa  EBHipmtfit 


JSOA  b  •  lopB  lift  407 
3S0B  Ift  •  toPB  Hf*  «L4G 
701A  coil  b#  mad  t4r  • 
SopAr  til 


FOR  SALE 

200  INDICATORS  ID93APa/T3A  lor 
APG  13A  RADAR,  now,  oxiron  pockod 
15030  UG  37  U  TYPE  N  RIGHT  ANGLE 
CONNECTORS 
100  MODULATORS  BC  748A 
20  BC  800  AM  RECEIVER  TRANSMIT 
TERS 

2000  W.E.  704A  TUBES 
1000  W.E.  70S  A  TUBES 
1000  WX.  D161310  PULSE  INPUT 
TRANSFORMERS 
too  DM43A  DYNAMOTORS 
120  BC  733D  LOCALIZER  RECEIVERS 
Above  tquipmtnt  It  Brand  New 

ELECTRO  IMPULSE 
LABORATORY 

P.  O  BOX  250  RED  BANK,  N  J. 
EATONTOWN  3-0768 


AVAILABLE  AT  ONCE 
1,  2,  or  3 

400  Foot,  Type  SGN 

BLAW-KNOX  TOWERS 

AT  A  GREAT  BARGAIN 

Copper  *ire  and  ribbon  (or  ground  nets 
(or  these  towers  o-oiloble  in  ony  quantity 
Phone,  Call.  Write  or  Wire 

C.  H.  WESSER 

4500  Penobscot  Bldg.,  Detroit,  Mich. 
woodward  3-1213 


MILLIONS  of . 

MICA  CAPACITORS 
JAN  and  RMA  coded 

ALL  SIZES 

ALL  VALUES 

ALL  MAKES 

DELIVERY  FROM  STOCK  IN  NSW  YORK 

LEGRI  S  COMPANY,  INC. 

New  York  25.  N.  Y. 

Phone:  Academy  2-0018 

"HEADQUARTERS"  for  Resistors  ottd  Potentiometers 
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SEARCHLIGHT  SECTION 


COMMUmCATlOMS 

NAHDT  TAUItS  fBCB  5M)  am4  WAUUE 
TALKiet  iKBSIIC)  OBd  sdwr  itpm  All 
NITW,  mnd  aftfoctiv^tr  pt\f4. 
COI4FACT  rOBT/UU  lAOIOTCLEBMOfTC 
By  ACA.  lAcludM  TroMaiittvr  (xlal} 
m  l»«an«)  ISOOASeOKCl]  (MO  A 

alol)  SMOATMEC):  Vibralof  Eow«f  Supply 
lof  uA«  ••  •  4  IS  V.DC..  mik*.  whip  orI^aao. 
h*oAMl  oAd  occAMoriM.  CoaipUt*  4  NEW 
Tt  ■•hUu,  boo««.  fAMral  ft«14  um. 
TAANSMITTEAS  SC  m  (400  woiu  A1  ISO 
wotta  AS.AS)  I.S  IS  O  Me  MO  4  Ital.  110  SIO 
VAC.  TDE  (taS  wottal  SOO  lilOO  BC.ETAOIS 
fSOO  watto)  4.0  as  0  Me;  WE.  U  A  (IM  waits) 
AI.3AIS.OMC:  SC  MS  (SOO  woit  radio 
rama*}  IM3S0  Ec  TCS  (COLUNS);  SCA 
SSaC;  FT  aSOA  4  othon  all  comploio.  moatly 
NEW 


SPECIAL  DEVICES 

DirocttM  nad«f«  AA-tTOt.  Mfa*4  by  Eadio- 

nortiM  Corp.  •loollaftt  .  S3SS.00 

ME  14  Sporry  Gyro  Com  pan,  with  yooorotot. 

•acoUrat  . 4323.00 

CW4  coilo  (4  por  tot).  34  10  Mes,  and  0.4- 

10.3  Mca . NEW  .  44.45 

Whip  AbIoam,  10*4"  collopBoo  to  17".  All 

laiA  (p/o  SCB-400)  4143 

SC  221  rroqBOBcy  Motor*.  NEW  ...  444.00 

(•am*  o*  abooo  -oacolloAl  u*od . 443.00 

lE-M  Tool  Sot*  lor  SCI  522.  oaooUoAl  eoB 


•uilotla*  pktorioily  dotcribuiq  obooo  oBd 
othor  tfock  itoAM  oo  roquo«t.  Wo  dotioor 
r.A4.  or  f.04.  oaport  packed 


RADAR  &  LORAN 

Portoblo  Radar  SAorch 
SN  RADAR.  Miqod.  by  Goa.  Doc.  Co.  lor  US 
Navy  portoblo  boo.  Aa  oacoUoAl  10  CM 
oquipmoBt  ooll  eootaiaod  ood  comploto  witti 
ail  accoooorio*.  Xoput:  110  V  AC.  (and  110 
V  DC — with  yoAorotor  lACludod).  Ranyo*  oa 
3  4  23  milo  *€010*  oa  4"  ocopo.  Complolo 
accoMorlo*.  eomploto  oquipaonl  tporo*. 
200S  tubo  tporo*.  cobloo.  All  eomploto  4 
NEW. 

CompoBOBt*  OAd  oqui^ODt  for  rodor  and 
LEE.  ioatallotiOA*:  Mk-lS  OAtoBao*.  RC-127A* 
TPS-l,  TPS-a.  APC-13,  APS-2  aad  aoto. 
DAS/DAS^2  LORAN.  Mfgod.  by  Gob.  Eloc.  Co. 
lor  US  Nary,  with  all  compoooBts.  4  acco** 
orlo*.  lor  110,220  VAC  ato.  Brood  N*w 
aad  Complolo. 


COMMUNICATION  DEVICES  CO. 


2331  TWtLFTH  AVENUI 


NEW  YORK  27,  N.  Y. 


WANTED 


Pmmpi  ANSWERS 

to  business  problems  .  .  . 


Any  quantities  of  new  or  used 
Electronic  Surplus  Equipment: 

APN-9,  RTA-IB,  TS-47.  T$-170 

ARC-1.  ARC-3,  ART-13.  BC-321, 
BC-34R.  SCR-S22,  ale 

Stafo  Condftran  and  Boit  Prico 

W-M14.  Kl4*rir..nl<a 
tie  W  4lnd  At  .  Totk  1  R  N  Y 


WANT  TO  BUY 

MARINI  and  AIRCRAFT  Roctivart, 
Trantmifttrt,  Radar  and  Tatt 
iRvipffienf 

411  tRM*  •t't  inclattnt 

to.  44  «»  -  HU  AM  M.  .  ti  .  to  to  at*. 

«I4NIAI  B404R  DIAfCTlOA  flADfAS. 

N4Qt0TtLirH0Nlt 

4lMrM4rT -.411  4N  4AC  4R|  4rR»  4R|  4P4 
40  TPA  40  4Pf1  .  alt 

TUHf  A  MRinptran*  klntraas,  tranaolHlaf  ta* 
wwfai  a«*»Ma  BIB.  unUtlO  ONIV 
IMr**  r«H  4a«all«  to 

AMBER  COMPANY 
4*7  G,.«nwkll  St  N«>  V«rk.  N.  V 


ItICTMONIC  SURPLUS  TUBiS 
CONDINSIRS.  WIRI.  ITC 
Writ,  for  Ciitulai 

GOULD  GREEN 

>}]  0.*«n«lcll  SI  N  T  C  7 


WANTED  TO  BUY 

UNIVERSAL  WINDING  MACHINE 

Modal  No  44  with  all  occottoriot  Stoto 
prtco  and  coadilion 

SOUTHWISTIKN 
INDUSTttAL  ItICTSONIC  CO 
P  O  SOX  1103$.  HouBtOf*  If.  T*aoa 


WANTED  TO  BUY 

SCR  6I$I.  S73  S74  S66  S22  300 
1C  923A-1016  I063A-106SA-IOS9A 
W.lcoi  CW3  AN  CPX  I,  RC  21SA 

Stota  quantity,  prica, 
and  condition 


W-lsat.  Rl.ctrnnlc. 

IIS  Wax  ttnd  Pt  .  Nrw  York  II.  N  T 


WANTED 

T*UtYp*Arrtl*r*  eompUt*.  eompOB*B(*  or 
part*.  Aoy  quantity  and  cooditloa. 

W  -4434.  EUctronIc* 

IIP  Wa«t  4lnd  Ptr*«t.  N*w  York  II.  N.  T 


WANTED 

WESTERN  ELECTRIC  VACUUM  TUBES 

Typm  loir,  loir.  itia.  itia  e?  ■.  iioa 

or  B.  IIIA.  IIIC.  IMA.  IMA.  IMA.  I4RA. 
MIA.  IIIA.  I7IA.  IMA.  IIIA.  IMA  llIA 
4olla*l  Lompt. 

W-4441.  RI*ctronlc* 

ISO  Waat  4Snd  8t..  Saw  York  II.  N  Y 


TEST  EQUIPMENT 

ol  hlqh  quality;  *1010  atkinq  prtco.  aqo 
and  coDdItlon  in  first  lottor. 


Don't  jttr^et 

THi:  1K)X  MMHtR.. 

■  has  iBnB«‘r:ni  th*  flaiAt&iNl  a.lTartljamaBts 

itia  mataitiK  It  «  -tut  only  maana  of  Idanti' 
in*  tBa  a>1iertiuru>p43i  luu  are  annvpT.ng 


k  A ISCELLANEOUS  butinait  problamt 
'  ara  daily  bainq  lolvad  quickly  and 
aaiily  by  tha  u>a  ol  tha  Saarchliqht 
(claulfiad  advartiiinq)  Saction  of  thii 
and  otKar  McGraw-Hill  publicationi. 

Whan  you  want  additional  amployaai. 
want  to  buy  or  tail  uiad  or  lurplut  naw 
aquipmant,  want  additional  producti  to 
manulactura.  taak  additional  capital,  or 
hava  othar  butinait  wanti  —  advartiia 
tham  in  tha  Saarchliqht  Saction  tor 
quick,  protitabla  raiultt 

American  Machiniit 
Aviation  Week 
Buiinett  Week 
Bui  Traniportation 
Chemical  Engineering 
Coal  Age 

Conitruction  Methods 
Electrical  Conitruction  & 
Maintenance 
Electrical  Merchandising 
Electrical  World 
Electronics 

Eng.  A  Mining  Journal 
E.  A  M.  J.  Markets 
Engineering  News-Record 
Factory  Mgt.  A  Maintenance 
Food  Industries 
Nucleonics 
Operating  Engineer 
Power 

Product  Engineering 
Tentile  World 
Welding  Engineer 

Clauitiod  Advertising  Division 

McGraw-Hill  Publishing  Co. 

JJO  W.  42nd  St..  New  Yoik  City  IB  N  Y. 
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4  Hr  Amts  nr.  T  M- 

HE  Airia  Heslua  |4*  4. 

■lA  HE*  \niiia  <iE.  j(*  .1. 

•  am)  MA  IN  A. 

M\  IN-  3**  A. 


IMJ 

(WAO 

O-IA 


VOLT  rYRANOL 


W««C4»A  ASA  iA.fi 
H>M4»n  ASS  hM 

571  lijf 


A^IUM 

MY-G15 

HK  k-ri 

HK-73 

VI-li7A 

VT! 

Vli-lUA  SO 
SHPI 
AlPI 
AHPA 


A  tv  4  \  «T  A 
Autu  Tran*  lie 


00^-  M«il  Ord«n 


PORTABLE 

STROBOSCOPE 


ENGINEERS. 
INVENTORS, 
HOBBYISTS 
aad 

STUDENTS 

will  find  the  instrument  described 
below  to  be  a  most  useful  piece  of  equip 
ment  for  loborofory  or  shop  purposes 
Accurate  mcosurement  of  R  f  M  is  seldom 
obtained  throuqh  the  use  of  frKtion  t>pc 
tachometers  Colculotion  is  tedious  and 
seldom  occurote  With  the  unit  described 
below  speeds  from  SOO  to  3600  R  P  M  ore 
instantly  onalyied 

#  The  motion  analyier  is  a  strobo 
Kopic  liqht  source  utiliiinq  the  strobo- 
tron  tube  1D2I  (which  is  an  electron  qun 
type  tube)  and  pulsed  by  o  C  R  circuit 
whKh  IS  made  ranoblc  throuqh  the  use  of 
o  wire  wound  topered  resistaiKe  poten 
tiometer 

#  All  components  in  the  pulsinq  cir 
cult  are  precision  parts  insunnq  occurocy 
in  performance 

#  A  colibroted  scale  which  follows  the 
C  R  curve  of  the  pulse  circuit  is  etched  on 
the  front  panel  The  unit  is  housed  m  on 
ottroctive  block  crackle  cabinet  The 
strobotron  tube  moy  be  pluqqed  in  either 
the  front  panel  or  in  the  polished  olumi 
num  eitension  reflector  which  comes  with 
the  unit  The  eitension  is  approiimotely 
40  inches  long 

9  This  unit  IS  operoble  ot  IIS  volts 
AC  so  or  60  cycles  For  SO  cycle  opera 
tion  simply  re  adjust  the  indicator  knob 
with  o  small  screwdriver  to  match  o  known 
R  P  M 

Price  complete  with  Strobotron 
Tuba  F  O  B.  N.Y.  $34.95 

•Quantities  Limittd  -  Subject  to  Prier  Safe 


A.  RADIO  b.VI.ES  COMPANY 

aO'O  l»AaT«  AND  ClCCTNONIC  IOu'^CNT 
A4A  Canas.  ftrattr 
V09A  I*  N  V 


WESTIRN  ELECTRIC 

5D21 

writ*  f«f  AMfttity  Artr**! 

Writ*  far  caaialata  hit  #4  taka* 
ani  illutlrataA  ratalaA 
ARROW  SALES,  Oapt  CL 

iri2  fk  MNAiian  Avanaa 
tfiKAAo  *5.  Ill  .  Ptiaaa  HAmaaa  7-f)74 


extra— SPECIAL— VALVI 

LCCTURC  TYRC  CALVANOMCTIR 
a  OC  Gahfaaa»Valt->Aaiaiatar  a  Aaala  A-O-l 
a  C#aia4ata  wifR  RHaaf* 

a  OIMCASIONH  IS*  La  a  lA',*  HI  a  ^  W 

HFG-R  CCNCO.  CAR  HA 

BRAHO  NCW  —  SrCCIAL  #PP.WW 
Cttarliaa  —  Anjaa  Taia  Cliarl  Graflh  NaearAar. 
Ma«a4  AWT.N  Twia  riaaR  GraaR  OC  Miilia*aM(ar 
MaRN^ijp— 

Wala  Raafa— i.C-t-a.l  MA 
WrttiaA  Oaar— ByficliraaaaB  ClarA  aa  CaaR  Ma4ar~ 
CRraaafraaR  Paa  aa  CarA  Mafar. 

Caaialafa  alta  Paai.  FHIar.  GrapAla  Matar. 

'"*■  Br..e  U,  $450.00 


FOR  QUICK  SALI!  ! 

a  Hlfft  VacaaM  Harrary  Pa»a  wHA  *‘MrLaa4 
Gaata*’  Martary  OHratiaa  Paaia  la  alaatnaall* 
MafaA  Praaaara  SaiicA  aaatralt  aaarailaa  at 
aaaf.  OiRaalaa  Past  a«Aaaat«  lata  a  aia. 
cAaalral  ratary  varaaRi  »a«a.  McLaaR  Gaaaa 
waaaaraa  vaaaaai  ta  .5  ailaraaa. 
a  BaaiAar^a»aat  Caaipaiaat 

A  QfiA  CaatrallaA  RaatlAar  aalnp  t«a  aMtal 
fl*watraaa  vAiaA  allaw  caatiaaaa*  aaA  laiwtA 
eaatral  at  aaa«a  aarraat. 
a  HI  Pat  TraatfaraiarB 
Gaaaral  Claetrla  rtC  143 
iSN*a.  AO  Cycia 
«4«.tlM  4«R.3iMV 
Gaaaral  ClaatrW  7174Aif 
Tyaa  A 

2Rva.  M  ryata 


SyncHra'AMB^^^WP  far  | 

GCNCRAL  RADAR  USI  . 

a  '4kn  (  H  lllliU  A  Id  ^ 

t  If  n'.V  1  l*h.  Aa  o.  nyn  Mifl 

Kr.k  ^  I  T  -  1  ao.1  34  Hj. 

■  luiiv.i  r»t.  s:uiu<  s  tO  w  I  ,  S*'Plb' 
uu  t-.uit  J  Tii  p  M  .bb  INER' 

a  Anpllflpr  l  H  5^^131  A  i  uipik  i 

a  KM  nt  rtparrA  Jirlill  \p 

Bfanil  Horn  %12^  >i0  , 

10  CM  ECHO  ROX  AC 

1.'  1  M  IS>X  I'AIIV  U  ABS  1  I  . 

.r  .1111  1  ♦»«.  Sli  I..  1170  Ml  H  »  '"'n 

iliiasi  ra.liD*  mli-rtttitacar  bt^l 

llii.a  41  .raJa  plua  9%  t)|ip-  :  ‘J  JJJU 

N  input  lUwmaftt'a  IfitUmtur  ;  M  !’ 

itMNrr  Nra.  4  ontplata  altA  anaa  *  ^  * 

nxerlM  An-t  Rparra  anM  10  (’ll  ti  v.. 

•pR  f  .stnal  aot.i.  r  Naia  tl20 


SPCCIALS 

TraaKmittiPia  Mira 
A«*r»i*o» 

Mil  MPlt  Ml  OM  VIN' 
BimuI  Ne« _ ^  SH 


INERTEEN  CAPACITOR 

I  Sin  I  rs«o  sirs' 

Itraftil  Nfa _ 14  75 


ROUND  PANCL  MITIRS 


mth  vVlMAi^hunl 

Aiupn  IN'  Mctila.  3|* 

Amiai  IK’  Wfaiito 

Anipa  IK'  Iluyt 


10  Cm  RofatlriB  Antaano  . 

ll'  Paraimia  in  turret  SAO*  'pan  I 
at  It  HTlt  IH*.  tnuiar  c's«tn»l 


rniiSAr  j?.  i  f*  'r, 

time  delay  lime  ,  ..  maih'  **•  i.rj 

I  Hlcvo  Nmaut  IS  kVA  4ivi  V. 

SYeSe  so  inim  BiMi-l  N-w  S4.S»  I  ‘f*"**  *  *"*  'AeM.m  Si  sjR 


OE  ION  LINE  STARTER 


NEW  $74  0*  KIIVT  1I5V  Se  lY  ISA  1  II  . 

rsAB  1  isinerTinu  iiiuniwr  lUlliie  IS ixmehuiue.  N.»  !  0-10  Ampe  Ik' 

DAR-l  DIRECTION  FINDING  IS  2S  ll-XI-M  ViUta  Ik 

irMiurti-.  Kwiv-  t'vui  imeii  Kr  ,  ir-3S  smpe  Ai‘ 

w.niiv  .n.ti.ui.u  ii.uAl,  i>hA»  PORTABLE  CURRENT  1 0-SUi)  s<au  ac 
II  uij  li>.  I  .innitviv  I  TRANSFORMER  0-1  »■«  \  .41.  A< ' 

mast  WMKinatMHkaa  I’c  1J7  MU'SI)  S  I 

74  feet  Telr»cv  p  S  alUmtAUlu  «!••»  ?-^*"**‘  *'  C)cle».  .Y  , 

fuliv  ouUapMNl  ivfily  II  ft  T*  >1  a  i=— 

M  haw  T.pvr,  IS  S'v'  _.l  l.>t>  _  MICH  VOLTAGE  TiST  S( 


PORTARLI  MITIRS 

Amtia  IN’  Waatuo  4 


HIGH  VOLTAGI  TCST  SIT 


TIME  DCLAY  SWITCHES 


'*!?.  f.lertrti*  Type  K  •  75  KVA  '  I  Mliiufa  111  Yao  4®  Kne  tn 

■  ■■  I  .1 1  *  ii.g  tr  v  40  I’yrle  Itanae  of  roitafa  grtiof  matal  raa*  Haw 

American  Slower  ona  Motor  h.wk  .Irwn  i^«,  isoe  .^i  ;  f  hwiicIw.  oiau  oootfc-t'.i 
S  HI*  411.  m<it<>r  1159  1  pha<M>  00  5iiits  Uaeil  Kss'ellMit  s‘R>o<tltloa  49  I^im  llalat  IlUV  Ae 

r*rie  171  Hr\l  i-Vk  r«.«a»i.K  —  i  _ tSf  45  law  . 

''.Tr"'',i.\k-  r‘*il7‘'‘'sir**v^w.'.‘  WESTON  :;*««  SOCKET  t  Hmut.  Iievce  M..lor  ..Bvr.lM  1 
V**  .1*-  II  wHi  n«  Sit  lS  SELECTOR  UNIT  nritobr.  Nvw 

:  Mr».iitv,  .irrviit  ,  ..iMe.  rv.u  Theroki  Bwll.h  in'P  lo  Sen'K.  II 


41  dee  Time  Uolor  llUV  Ai 

ET  S  Slmulf.  ll.Vm.  S4>-tur  oiivr.tve  t  ".Mee 
mrltrtiw  Mvw  4J|S 


SPECIAL 

"f*  '4  k»‘  rrys’al  »:'li  huMer  I  M 
1<»0  Ki  eryuial  wHh  l>  >  ter  I  iS 
NK  3  N^ai  lamp  ...  .05 

•>  »att  lulte  atK'ket  art  ill  .11 
Haltery  tewer  O-IOV  «»  '5  .05 

MMl  «4U  MMP  larlable  .vr 

len«ar  |7'.0  V  twl .  M 

ii  740  MMK  tapare.l  rul.ir  piaieu 
'hpe  \  740  Var  nanl  .  . .  .50 

5n"  ap  lesep  ««  al’lPT  M 

itei  MMK  liNM'S  OK  SAT  -.11 )  ay 


>CKST  t  Hinure  llAVar  UniLsr  nperataa  5  "iMpa 

4  IT  avMrtim  Haw  AJ$k 

A«r.  reata  ’nwraau  Kwltt'h  40*P  ta  S00*K.  US  Via 
n  tiU»  ^r  •  AA.  nwVw  -r  5A  HreaA*  •••r.tifi 


WIRE-WOUND 
POTENTIOMETERS 
LINEAR  TAPER 
tihma  Hatia  f.ach 


•  I  ruir  Ht»n  new  |i2  »5  «ith  inrreafM*  in  temparatu 

i  FIELD  RHEOSTATS  ^ 

•  5  iHuti  7  .*■  N  amp  ir  \  r*  lia  '  riiaae 

a  New  .  W55.  TURES 

I  *?'**""  ■  '"’P  21  J4  I  iS  IILM 

A  3:2 _ iLiJ  t\jK  .ss  iiuu 

WIRE— CASLI  A7U  .1*  .>0SI 

41  t  r<m.lufTnr  BIB  iMirv.  vhi.l.li-il  Jr  "J4  .M  7113 

«  nraorvur  SI7Se/S(l0  714  1J03A  .AS  SOU 

'J  1  rsmiliM-lor  .IS  AMU.  lir<.j..ri>.  KIY  .4S  WKrj 

:  ti  11  I  >t  I  sa  in.iA 

I  I  r.«i.lu.r..r  »M  SWIi  ..ihlirr  ISK  7S  Ullun 

llt.su.ssa  It  iw  u  JS  (  SB 

ku-  l.l  .IJ 'B  41  woun.lon  n  ss.  '‘’I  ‘  J*  TtS 

N  '  iwe  piafst'f  -mel.  uliite  (>la.-a  4pAM  7J  *  K-7 

%H  4n  W 


M  O  or  Check  ShippinB  ClwrBaA  aaal 


2S  ^  dapwiit  reqairad  on  oil  COO  ardara. 


MAURs'scM^^Ls  COMET  ELECTRONIC  SALES  CO. 

AND  INDUSTRIAL  22  WASHINGTON  ST  IRIGHTON  IS,  MASS. 

FIRMS  INVITED  BEACON  i-7§tt 


HIGH  VOLTAGE 

RF  PO'VKR  SUTOttFr! 

For  INDUSTRIAL  USE  and  PROIECTION 

TELEVISION 

EMBASSY  ENGINEERING  CO 

224  Eoit  204  St.,  NTC 


F3L  SANGAMO  MICAS 

.*«00e,  JKOr.  .7  400e.  .Of  XOCr.  J)t  XOOr 
All  lYPoi.  S2.S0  each.  CW  2  IIOVAC 
Fixed  Channel  Jteceiver.  F2S  00 

K-r  DEVELOPMENT  CO. 

•20  Weedvide  Way  Son  Motee.  Calit 


FOR  SALE 

.yi.u^.\e:t  tviiie: 

Heavy  Fonnvar 
428  lbs.  38  ga.  3"  G.  E.  Spools 
198  lbs.  3S  qa.  2'2’  P.  D.  Spools 
201  lbs.  34  qa.  2>>"  G.  E.  Spools 
PRIME  MATERIAL. 

ORIGINAL  CONTAINERS 
Mill  pries  SI064.  Our  pries  5800  lor 
•ha  lot  F.O.B.  N.  Y. 

Inunodiota  Daliwary 

PURC'ASING  AGENTS  EXCHANGE 

208  Wait  23rd  St.,  Now  York  11,  N.Y 


POWER  FOR  400 
CYCLE  EQUIPMENT! 

13  M  G.  aaiti  aatprrt  I2M  Wattt  4M  Cyclaa  IRS  ta 
I2SV.  I  ptiaaa  #«•«  30'bV  OC.  at  taaipa.  Matar 
Ihp;  115  ar  210V  .  lah  Mry  with  C-H  AA33A 
Atanar.  MG3I5  Onaa  A  tani  H.l .  alaa  •  aaaia  Pat 
400  Watt*  alta.  H.|  all  5a»a  aall  baarlafa. 

40.?h0.  and  12100.  IlSVO.C  Onan  and  tana.  SB 
watara.  all  with  Catlar  -Hamaiar  Bat  A0U0  atartara; 
•aaraa  H-t  abaaa  40  aaatara  fiiooti  aa  a  lat. 
B(8h}art  ta  prtar  tala.  F  O  B.  Oakland 
0-10  Omb.  TC0  PCVRA.  TBL'a.  fta. 

GEORGE  BELLING 
ELECTRONICS 

4107  RreekOsle  Ava ,  Doklsna  I*.  Colit 
Keltoos  2-1440 


ELECTRONICS  — fonuory  1950 


SEARCHLIGHT  SECTION 


ONE  KW  FM 
TRANSMITTER 


HRIULf  RESISTORS 


vast  stock 

GUARANTEED — 
IMMEDIATE  DELIVERY 

Writ*  m  fAf 

•Mr  AiMf* 


<nrr  HAl.tHjf  u)  •t4jr|| 

•il  alir*  aU  W|-- 

M*u  Himm  lliu 

ss 

IM  4S 


Il'iAi'  oha  Mind¬ 
ly  ( 

HmUihxI  for  tfo.  \ 
rr4Uuci  in  I 

riUnirni 

«Oitul«tli>l) 
f*»l  111  km  inipnlniu* 
E.  r)rp»  KmVTM  3 
lo  imH>  W  V  i.'.Kv 

T  lyp*  K9VM5  4 
to  1000  W  V.  T.5  K 

OOAGAN  TR  |.»43  , 
**o  I  I  high  {»w«r  Dt 
ulAiion  dn««.r  ifmr 

r**  niodJiig  ftppfi.v 

Un!""  ^ 

^  E.  (ror»]m«  t>p»i 
‘ljff«-wln!ifjg  ifm 
»n#ft  tUMd  with  4 
rmoontM  4t  .'430  ri 

MoiUMt  »r,w,.l,ry  j* 

i'J’f  *^*“*'*  An 

J<t*70  Tt  1 

W  1.  — .  KM»*41  3  , 

tfnr  1 
C.  lO40f>04  1  1  r4t 

rwfio  «ii-,i4  t  1 
r«^Ui..n  rntr  1 


Complete  with  Power  Monitor  and 
Antenno  Meet)  FCC  broadcast 
tolerance.  Mtr.  G.E 

Price,  fob  N.  Y.C 


SOLENOIDS 

A-B  ly»«  BSA 

.AlrrraPT  «tarting 
'oUp  14  VlN  Vi 
•oip  I‘t0  ohm  »«i| 

tOf4il>  rmckwwd 

SI  3So« 

•^k  Mad  in  *our 
ir  prir# 


AN  CONNECTORS 

AN  lt0«40-«i  *•<  m 

AN  }10«'l*-tS>  **<  M 
AN  DOS  ll-ir  tt(  m 


SIBVO  OUTPUT  XFMRS 

fluli!  (o  Vr 

njoy 


RC  I  U  COAXIAL  CABU 
SO  «t  Sl.7f 


i  KI  AI.  unit 
l■l■<lLe  t.i  (t,t- 
*o  tnachantam 
«>4Cll4Jft.llng4fld 
OHirhnn^Rm. 

can  SJ  2S  oa 


TIE  POST 


pnturH  ••lUAl  all 
4  44l  Tkuwul 

1200  WVDC 
LOW  LOSS 
BAKILITI 
INSULATION 


'nivcrsafjj^cpat 


WAIIi.»  I.0A4J 


10  MFD.— 600  VOLTS— 57  CENTS 

Fonioug  mall*  2aS  aid.  oil  copocllor.  pocked  24  to  a  carton  w«lqhinq  42  Ibn..  olf«r»d 
at  traction  ol  co«i.  Now  Clyptal  npray^d  units  mooaurioq  3  S  IE  a  2  x  3  23/32  ov«roU 
with  4  1713  atq.  holo«  tpacod  x  I  7/lf  on  c«nt«r«.  Copacity  toUranco  ->-14  — tS. 
t#4t#d  lEOOVDC  Good  at  SOOV  up  to  40*  C.  at  400V  up  to  72'  C.  SarapU  torwardnd 
lor  SI. 00  postpaid.  Dincounts  for  lorq«r  quantitist. 

WESTON  LABORATORIES,  Weston,  Mossochusetts 


MOTOR  GENERATORS  I  CONVERTORS 


Investment  • 


TUBE  STEM  MACHINES  Mtd.  by  Kohl*  Cnq 
Co.  4  34  7  1  posil.ons  with  Genova  move 
moniB. 

HYDROGEN  FURNACES  Compute  with 
automatic  cootroU.  20"  x  7"  x  4".  Br.ck 
lined,  with  two  Bristol  auto.Totic  control 
Urs.  Brown  pyrometers. 

EXHAUST  MACHINE  32  head  copacity  40 
ttibes  per  hour,  40  W.  type  B174  Seal.ex 
chass • 

FLARE  MACHINE. 

VACUUM  FIRING  EQUIPMENT  Mid  by  CE. 
SCALING  4  STEM  MACHINE  14  head,  mid. 
by  GEL 

EXHAUST  MACHINE  14  head  mtd.  by  GE. 
can  be  convorlsd  to  stondard  tube  produc 
tion. 

Many  other  itemi  of  good,  used  q/ase  work 
inq  equEpmoof.  Please  write  for  details.- 


Productive  advertising 
is  an  INVESTMENT 
rather  than  an  EX¬ 
PENDITURE. 


SPECIALS; 

METER  MULTIPLIERS-PRECISION 
RESISTORS 


"Searchlight”  advertis 
ers  almost  invariably  re 
port  prompt  and  satis 
factory  results. 

BE  CONVINCED  - 
send  us  your  advertise 
ment  TODA^^ 


100.000  STANDOFF  INSULATORS 


HAYDU  BROTHERS 


New  Jersey 


We  cerry  en  eatensive  bte<k  et  meriee 
end  oirtreft  ece^sertet,  o«  well  et  end 
equipment  Yeer  requetfa  ter  queto 
tteri*  ere  te««ted 


AJJress  C.lasiifitd 
AJieriitntg  Division 

ELECTRONICS 

330  W.  42r4  St..  New  York  10.  N.  Y. 


37  Monto  ornery  Sf 


NEOMATIC.  INC 

t79  WelteaUy  Are  ,  Loa  Ane*l«  4«,  Cel 
ARitene  3  4447 


Wa/Apf  5  MbO 


'h 
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Jomrory,  1950  —  ELECTRONICS 


SEARCHLIGHT  SECTION 


H\  tm 
5V  II.SA 
7  2V7  R  •  lU 
ft  4  i.  i  \  Jft  2 
2  .V  lft\  1 
ft  3\i  i  ft  ;«v 

I  •*.  ft  3V  ft 

ftsvc  r  L 
ft  3  V(’T  7 
ft  3  5,  ft  3  M 

ft  aver  3  2 

ft3V<T  I 
■>  ft^ 

ft  aNt-T  I  %.  .S\  2  \ 


llU  lK'.  f 
23i)V\<' 
2aH\  fto  e> 

1 1 5V  «0  rr 
no  115  120 


tl.lt 

3  3  Mr  lOftw  n« 

Unk  iMt 

#1733  I  a  s  M<  Stt  • 

V»r  Unk  tl  4t 

ti'sto  i  r  Ml*  'MMTw  n» 

Unk  II  It 

IftM  MTK  lUr  T\p»  lOft  « 

tl.lt 


■otic 

•  MM  tanVAr 

lfOftVI>C  Inf..  11  tt 

S  MM  rst  VAO 

tsftoiM'  I  n 

1  Mfil  ISAftVlM'  tt 

1  Mfft  antftVlM  i  tft 

I  MM  IStOVlH'.  1.00 

141  MM  ItftftVlM’  .  I  to 

19  MM  lAOOVlM'  2  29 

S  MM  tlftOVlM*  I  tt 

•  MM  I.VOVIH'  2  It 

4.9  >4^  Tio#  (WlAT 

lUUf  MOV  Inpti’  I  tt 
14  trM  33ftVAr 

ttm\  IN'  Int  12  tft 

1  RaU  aSMM  ItKio  Tt 

r>r  14ki3.V»  Ki  U 
Kr«  OS  ltd  In  Tin 

('onditMtn 

l-riat  tl  50  lN»r  l*rlr» 


Tapu«*4  IV  t4>  liiV 
2  1  ^)V  04  3  t  5 


43  7ii  Wi  1 1  &  2  5V  ft  iA.  2  5  A  5.  ft  3  4  9 

IftO  230 

no  115  120  ft  13  IH  34  75  100 
125  nSV  I5UA 

23)1  V  00  ty  5V  VA  MV  IS;? 

2<N)v  AO cjr  7uov(rr  oftA.  iitivt’r  unt  i 

24V  Oft.  6  3V  .3.  «3V<n 

1  5V  3A.  6V  5\  2  7V  SV 
230\  ftO  ry  400V  03.  ItOV  039.5  2  5. 

5V  2  5A,  M  2 

50V  ftO  e>  2  t  75UV  do  19 

OV  A  12V  MV  not.  51V  <HI3.  I  4V 

500  Vibrator  I  ransrormrr  | 
aanVftOry  2.M>V  lA,  5V  29,  .SV  V.9 

22f»-440  3  c  26V  ^9^2  5V'  I5A 

2JOV-n5V  5M'r  7  5.  5V  7  5.  5VCT 

159 

t40V  eorySPri  22oV  .M)V9  3  ptiMr  <»r  22U\  A 
ftV  1  phaar  Oo  ey 

230V  ftO  ry  llOV  2a>.  33V  24H>.  5V  109. 

2  .V  1  4  109  IMHiV  lAO 
9!t  1.40V  ftO  cy  11.5V  3  AA.  44»  tV  3  39 


T  V  T'an«forn»#r.  7*  or  IT  -tropr.  Sfiftm  *MA. 
73«'<rt  2ftOMA.  6  4  9  7A.  ft  4  ftA.  S  3A.  1  35/ 
.3A.  115  V  to  rf  IrtiHi?  *A  «%e 


lEifA  TotopHofi# 

■•Rcoftr 

I'w^l  to  riiMiil  ranftr  of 
n^id  tH'phon*^  NimplAt 
T^h'C  an<l  |o  (‘9«'lr  rtnitna 
pi.Miftia  o«f>t  itftM  ai4Ulp|wxl 

atilt  liftlt  Nuppllrd  «  ’’■M 
iin>r  Phonr  »uppli»t 

•  K^ath.-rat  )  It.  75 


KftllAR  MicropHpfiA 

PllX  Tift  Kirvllmt  rrmdi- 

Uoa  <iwt«rl  hra*lfa  12  te 


ROTAKY 

beam 

COUriER 

IIP  I'uuplrr  .Iftft* 


SolBtrinf  Iron  200W 
131  130V  IrtiD  S*r  rcttovablr 
4^*PP^^  lip  Hf>aii  to  a  tola. 
ulr  (  '»mp>^r  «lth  r<>rd  A 
pi  tc  Sf>«  «:tb  kiaaO  M.tt 


1.000.000  iotlifwBt 
4.000,000  M»cm 
100,000  S«l  Micat 
100.000  0*1  CftiM 
4,000,000  Mcittpci 
400,000  EtpctrplylKt 
400,000  NV  Mkac 

I. 000  K.V  C*<M 
110,000  Rr«c  Rfttit 
100.000  Tub#  CMmpt 

1,000,000  Aa  Caaaactpfc 
10.000  Dyaantalan 
20,000  Power  Xfrairt 
20,000  Cbohot 
100,000  Aatcaaftc 
10,000  Aadio  Xfrairt 
100,000  400  Cy  Xfriart 
100.000  Slioch  Mtt 
21,000  MAQartroat 
1,000  Mogaett 
10,000  PolM  Xfrairt 
10,000  Coatrol  Borm 
100.000  Tabol 
100,000  fttlav« 

100,000  Poti 

II. 000  Vibratori 
200,000  UG  CoaarrtMb 

2,000  Scopet 
1,100  Aut  Pboart 
20,000  fWodMft 
1,000  Mihet 
100,000  EltmMft 
Tom  ol  Naft  4  Boitt 

Icrtwt.  He 
1.000  Gibtoa  Girtc 
100  BC  171 

Coaiplilft 
100,000  laialotort 
110,000  Biadiag  Potfft 
200,000  Wafer  SwiUbtft 
100,000  Ceramicoat 
100,000  ferrate  Rctift. 
10,000  PL  14 
21,000  JK  2t 
21  000  PL  51 


OIL  CONDENSERS 


S‘.4i0e  VIN* 
I'.ilOU  VIN' 
IlMNIft  VIM' 
l.MHftl  VIN 
SiNNM  VIM' 


PNOME 

fOB 

QUANrirr 

AND 

met 


BATHTUB  CONDENSIRS 

ALL  SIZES  TOP 
liOo  ond  BoHom  MH 
Phone  or  Wrfto  Spoctftcaftanc 

22<  » 

KADIO  PAHTS  DIV. 
ATT.  MR.  ROStN 


AMPHENOL  “AN"  CONNECTORS 

***'»'<»'  id 

LARGI  VARIITY  AVAILABLE 
AT  GREAT  SAVINGS 

S0nA  yOM.  tpmet  mnd  M  ws 


ATI  a  IM 


CABlf  «00»CSS' COMSUFO 
PMOMf  OiaSV«.AtA« 

_  131  LIBERTY  ST.dctT,E 

■  1VE.W  YORK  T.  TM.T. 

C.I.C.MOOiV  MCR  «M»BWIT€t,  |  3  , 


SEARCHLIGHT  SECTION 


»■>  .«< 

■  •  48  .  . 

IJ-4  ...  .41 

i4-4 . 41 

K44\  ..  .14 

KJSB  .  .  .« 

MliB . >1 

14J\  .  .41 

KMB  ...  .*< 

Ml  IJIA..  2.41 
t;l74  ....  2*1 
AB»»J  i.*l 
Mods  riloll 

44BOII4..  .M 
44Bail4  .  .41 

SSBull4  .  .44 

44  EKh  .4; 
S4  T4  4W  .11 


ISVW  111  \  l\  t'ol 


Tr%n»f«n 

V 

'MT 
^V  1.4 
4Ji'V»T 

II  14 


for 

NEW 


TUBES 


TESTED  and 
GUARANTEED 


>(  M  «A* 

t<4»  I  ri  4A7 

i«4J  444A  i.%1  4A» 

4  4IM  ...  .41  4AB7  1441 

K  44  1  44  4A<.4 

41  4  44  4A(;7 

lOJI  44  4AD4<; 

lU  .44  4Af>7 

}tl|  I  M  4Ar4C  ... 

iai4  S  44  4ArM  . 

|IM  m44  I  44  4Afi7 

H|4  4  44  4AH4 

ItM  I  14  4AJt 

Uil  .  .  II  44  4AR» 

lillA  II  44  4AK4 

liia  4  74  4AI  • 

JJ44  4  44  4417 

}J|7  14  44  44NI..... 

IJll  U4S  4AC^  .... 

IJli  11  44  4A<4  .  ... 

iJU  14  44  4A44 

Ji»4  14  M  4A<I7G  . 

iiir  lA  44  4AI4 

UkM  iSMi4Al4 

IJH  M44  4AV4 

il47  14  44  I  41140  . 

AJ4t  U  44 ' 4B7 

AJ44  J4  44  4B4<; 

AIM  44  44  4IIA4 

AIM  44  44  4IIA4 

AJM  41  44  4IIE4 

AJ4I  ...  44  44  4B14 

A|4i  M  44  4llf;4<; 

ARIA  14  44  4HH4 

JR  If  AA  A4  4HJ4 

JR  it  J4  M  4Hg^ir 

JRJ4  A4  44  44  4 


A  44  444  A  44 

II  414  AAPI  4.74 

AA  4IJ  .  44  44 

.A7  414  44.44 

.14  TutgM  Bulbt 
A4  14X447  A.44 

4  4t  A4X47i  A  44 


_  4  44  441  J4  1II444A01  A.44 

<*1444  1  44  14441  tir  §4  44  144444  ..AM 

AMPI  14  44  AM  1444  •» 

S75\  47»  IA.75  <.RI445  ^.14  4544t.»  A.44 

.14  1444  A.4t  Btllttf 

J7  UIA  4P4X  .M  IPI . JJ 

14  75  1414  I.4J  PMA . 44 


151 

J540  I 

J^» 

AA4.  ...  I 
Ja7 I 

jSl 

'7.1  444 
JCJt  I44J 
K.JI  TI4A 

iSit  RRA4 


.A7  i  44A7t«r 
.41  4MH7Y  . 
.74  4M:7 
4  44  4M>7<;T. 

44  tSPl 
I  A4  44P7 


.44  IJAT4 
.41  IJAr?. 
.57  ;  11414 


4  75  All  itV  .15 
A  tS  AIA  itV  .  .15 

.  7  4t  AJA  AV  .14 
J.45  Syl«4ola  »4 
2  44  4W  tA4V  .15 
1.47  WatthaCT' 

J  75  7W  IJ4V  44 
.44  Mad.  Hcra«* 
4.55  Baac 

A  44  !  ISW  li5V  44 
.  5  44  J5W  IJ5V  4a 
t  44  Naoo  Bulba 

4  54  NRJ 

1  75  144  tor  A.44 

7.M  Nkl4 

4.44  441 . 25 

I  14  .NRAJ  .55 

14  45  .NR45  V.  W  .24 
..4  45  NE5I  n’ej4  .47 
..11.75  DIalco  Typa 
.14  44  Bull  a  Kya  Pilot 
.  .  14  44  Lit#  romplaia 
. .  14  44  1%  S-4 

. .  2.44  1 15V  Bulb  or 

. .  4  45  Naoa  Bulb 

.  IJ  45  Chromad 

5  45  2  fur  44# 

..IJ.AA  Tal  Slida 


444  5  21.44  1.17 
444B  1  44 

4Mrfl  .  17  75 
454X1  .  44  45 


.55  I4BP4 
.54  i21)P7 

I  45  12<*PI 


474  1  45  12<*PI  .  44.44  rubaa(;rD 

44  444  4125C  I  44  12<;P7  .  12  44  ,  &■<  llpao  Pli 

-  445  .  1.44  •  liJP4. .. .  A4.75  A  Breakaia 

424  .  2  74  '  12RP4....  A4.75  Tubea  ahipprd 

422  ..  .  .  1.14  lilP4 _  54  44  <»nly  *ta 

4iA  .  45  I2<2P4  45  44  K’A.ipreaa 

427  (.R2S  1.24  la.\P4  55.44  Mln.Tuba 
454  ...  .75  442  .  5.75  Order  55.44 


NEW  YEAR  Specials!  Unbelieyable  Low  Prices  on  Precision  Electronic  Equipment 


Aiaaalnt  Infra  lUd  Tuba 
i|  «e«a  la  l»ara  1  oura  a>  a  PrOi' 

$7.90 

r  »l  tj  I  1*  T5 

Kit  t*«A*a  &  lORa  { 

1  4  Xtormar  j 

S  l^-./|OAl-K*  I 

I  ll  Xfair  A  H.  ;  IS  44  ' 

Kit  l72A'i  &  U  fcy 
^  Xtormar 

I  14  x-  SI2.4S 

HiPauar  VorioRla 

Antanoo 

WHfl  Natoarli  — 1  KW  HA  RA 

I  S  t<  7  H  *  I'flttvertllda  111 
pit*  .  '  M«t  r»#a  Mwl  4nl«n 
aa«  Mm  H  t  M.-i-  \ '4t  t'laiilar  aial 

a  y  .  '  !'•  t«  M  h  Ten  TlM  tbe 

r  .'e  1  )A  I  15  a  ir 

HHAMi  N>14  *7  Oft 

(tail  *  mar.O.^  I*ma1  #/.TO 

440  WATT  VARIAC 
Ptm-  M  tlKM  UM.  HlIMi* 
y.otrl  fiMX  1>  (r.  lAA  V.2ll«  ihll 

SI  5.98 


MITIR  MULTIPLIIR 

A  *•  nat'txt  to  Any  «»ne  RTw' 

Kn.m*  MilMiHlei*  HHANU  NWW  A*^ 

An  Kibmtit  ^10  Oft 

pierlUdO  HttliUiler 


**TAB**  ^  SoacMlitta  In 
InduatrMI  llartranlc 
|^uW'**4nt  Tall  U«  Vaur 
Naa4a  WHta  Aar  Vaur 
Araa  ‘'TnRagrom*'. 


RCA  MultimotcH 
Output  Tronttormar 

in  Wftx.  to  lOK.  R  Alatrhia 
any  «)r  ftpeaXer*  wltb  1  to 
4  ur  liQ  obiu  tiutu  Eif  iU  lo  any 
Un  i  A  tube  iUipeiUoca  be 
tar^n  .10  aoil  10340  oltnu. 

I  «at<le  Aa  F.iter  For  Ideal 

‘  SI. 39 

Hi-Gom  Dynomtc  Mllit 

t4  Motcliing  Tronatormar 

I  T*'  '*upef  tiee  A  ulntluit  — 
(•tiUia  6ikI  i'4  a  4>'00  lappe>1  t’>0  5 
IM  llerw  HhL  lt.<lb  29 

Talavlaton  or  CRT  Powar 
B  Supply  Tronttormtr 

,  tihtoo  ndu.  hVTRli  Old 

,  riUT  A  Full 

Ware  AOOVIU'  iTSSIa  4  4/ 
I  U  .X.  S  4V  ^A,  3  'V  t 


JL  G  E  2JtGI  Salayni 

Wub  'lata  fur  24  or  110  Volt 
40  ■  i.-ie  iiperatUA  Ki(*«llent 
SHBA  I’unii.uuci  r»ed.  Ti'^ted. 

IB  51.49 

Hoydofi  Clocli  Motor 

A  Hais'b  nrocttolOiar  flOi  ir 

34rpm  . 44, 12/110 

8TNC  I  rptn '115»40.  yc .  12.45 

dCircutor  Slid#  Rula 
l>iuitai««t  ir  OblySH' 
HaEliuat  LAMlNAT5:i»  > 
I.  Ittiu  Stay*  Mnl  Ualr. 

iHy  H>,t.  i'ubM.  Itonu 
•U<  A  mv.Hialaa  With 
j  l»ataAi  a«a.  tlr.  4  tor  |5 
^  Porollti  Rulot 
^  l’oai''eiie<t  for  Qwik  rkt 

IHatrama.  4*  Iwooi  SI'r 

_  HUl’.M.M}.  ONLY  .  3*< 

vvSB-b  MIcrowovt  LlRhthouaa 

Amt  J  oRTTW  \I‘^^.^AI5 
KSkp  -  On  ATH  ca«ltlea  Tn«*  S 

V  roupltna.  I  naa  ti'4S.  A<' 

40,  tRAT  Tiiaea  34  j:  -OM  C^O  OR 

S  f.Pl  V>-W  _ 

FILTER  CHOKES 

It  MIf  lAnip  43  nha.  i;KTtn«  549  00 
.•  I'IIt  r*»na  ft*ln#1r>f  ('aanl  .  2  45 

'7H\  :u=  n  a  Si  45  :i)ly  40ma  5  for  1.00 
I  M'  t'xmia  or  lOIM  'iHin.a  )3KVVn4  7  4S 

ritniaNeelTt  rTekd  T  IM  2/2. 25 
uH}  llfmatYd  II  41;  13H«  275ma  5.29 

KlIl/llMu.  l  it:  lOHy/lDM . M 


THAT'S  \t 
ft  BUY 


T  A 


// 


Caromic  Condans«rs  (Tubulor) 

MMF  1/3  A/4  7  S  7.5  lO/ll/tS/25 
r  jO'Su/t.s  loo/iAO/AOO'iooo 
M  rila  for  -'her  atxea  A  Qty  IMoaa. 

Each  44:  10  far  M<:  100  far  54  04 
1  ^Poatoga  A  Postoo*  MUos 
MMI-  2"  23/40/R3  100  3*H>,  300/410/ 

470/l0OO'llou  3000.  Earh  .  4# 

MFD.  .0Uv,.004/.000/.Oo4.  Etc* . IM 

Marcury  Tharmo-Raguloter 
WM^^M^M»tA*FA105*P.  I>utl 
— '  X4t.  RKirraaty 

' - ^  Hen.lUia.  IIRANP 

^  NtTW.  nltll  DtU 

Ovar  $20  LUt.  ONLY  04«;  l2  for  . Alt 

16**  Alybock  t  Hi-Volt  Xtormar 

IIV  Hnrlt  A  Dell  Dtiipt'  Ftm  RCA  HITS 

HFBllAh  .  $144 

UHA  Antartno  SpacMil! 

I  12*/30an  AT5  \U!tl  liable  Cttlxeoa  6 
llamllaod  InOM  i-ex  Term  SiblKYatt 
apf  tlaaket  Flanje  A  bar<lnara  for  MO 
lilljr  mil  NMV  35r:  4  far  $1.44 

I'lJ.Mi  f-r  .Sbrte  24« 

Sentoftonol  AC/DC  Phono-AmpltAI#r 
2  »rCE0  C0MBIN4TI0H  tn  proTaaalfintl 
«  a  t  a't .  IN'wrrful  Ihylhity  <loa- 

e>ti'>r  Dear  Drtre  tlreen  Pljw 

m<Kor  Wftfh'nl  Tuni'Rbte  f  vr  Un-orda  to 
13  inrbe^  A  l;  Si-eeil  <'*»niri>I  74  and 
33  1/3  RFM  I*lus  Kv'rpt...aal  FldnUtf 
Kullt  In  .1  Tube  3  tn  4  Watt  .Ampllflar>- 
Vol  k  Tone  t'oii'rnU.  Mika  or  pbnoa  ItrR 
Caeil  Te»te.l.  Guaranteed  145  lAST^C 
or  IH'  l^aBtly  a  1 15  Hoyl  Ortb  Toon 
Now  for  ONLY . $12.44 


THAT'S 
BUY  • 


Ttl  MONO  ltd  (UtUNtEE 
S]  MIN  OIDEI  E  0  I  N  1.  ( 

too  iNirriNC  (NtKES  ino 

JSV  BE  wit  fHONE  «0  7  77X 


January.  1950  —  ELECTEONICS 


\ 


Precision  Apparatus  Co.,  Inc. 

IM  MtACf  MMIMC  »!#• 

.i  IlMNUftST  It.  M  T 


INDEX  TO  ADVERTISERS 


AtUms  A  Vl’r«cl&ke  Co 
AeronautiCAl  Comnunn 


^  SERIES  10-12 

y  Electronamic* 
TUBE  PERFORMANCE  TESTER 


with  17  illMlNT  tf -point 
Matter  Lever  Selector  System 

To  t«it  modern  tubes  tor  only  one  cnororttrlSBc 
will  not  necessoiily  rtytti  Oftrill  pertorinaeM 
capabililioi.  Tube  circuits  look  tor  nioro  tliea 
tost  Motool  Conductonco  or  other  sin(lt  tjctw. 

In  the  Precision  [loctrononilc  Circuit.  Ifei 
tube  PtPfOPMS  under  apbropriotely  phased  aaS 
selected  indieidual  clement  potentials.  eocoS* 
passing  a  wide  range  of  plate  tamily  charaettf* 
istic  curnes  This  complete  Path  of  Operation  li 
integrated  by  the  indicating  meter  in  the  positlSi 
PtOfOPMANCe  terms  ol  SeplKc  Meah  Good. 


i.lDDDi] 


e  FKlIiliet  to  II  element  prangs. 

e  Filament  yeitages  tram  A*  to  I1T  ealts. 

*  Tests  No«al  S  pmSi  $  and  I  pM  acorns; 
double.capped  N  F  amplifters;  law  powdr  trans* 
mitting  tubes;  ate  nCCanoiESSOF  FIlAMtNT 
on  ANT  OTHCn  EllMENT  PIN  POSITIONS. 

*  ISOLATES  EACN  TUOE  ELEMENT  RESAOOLESS 
OF  MULTIPLE  PIN  POSITIONS. 

e  OUAL  short  check  sansillellT  for  spocial  per- 
pose  tube  selection. 

e  Oattery  Tasts  ender  dynamic  toad  coodltloos. 

*  Seilt  'ln  Deal  dfindaw.  brass-gaarad  roller  chart. 

dr  AVy"  Fell  Vision  Meter. 

SEC  llw  rmlilnfi"  Sfrrfrr  Klerlninaeilr  Tube 
'*'Toi*rh  at  r«'ttn  r'ful|Hnmil 

WrMe  frrf  r«t«)isK  -khdriiflnc  YhI  K^tP* 

Mint  fftr  all  ptsaoc*  <4  MKMirrn  AM  F  M  Md  TV. 


Coodmter  Produett  Co . 

CorncU-Dubilter  Eicaric  Corp . . 

CoMor  (Canada)  Limited  . 

CruM  CompanjFp  II  . 

Cnicihle  Steel  Co.  of  America . 

Oano  llrnitc  Co  . 

L>a«en  Company . Third  < 

Dial  Li^bi  Co.  of  America . 

Driver  Harrit  Co. . . 

Duluth.  .Mmneaota  Chaoiher  of  Commerce. 

DumkFot  Fleitric  Oirp . . 

Du  Mfwi  laboratories,  Inc.,  Alien  B..15p 


du  Pimt  de  Nemours  Sk  Co.,  E.  I. 

Eastern  Air  Do  ices.  Inc . 

Eawman  Kodak  Co . 

Fisler  Enaineennf  Co.p  Inc..., 


ELECTRONICS  — Jonuory.  7930 


2SI 


Hmik*  a  I  kctnjniit  iM 
PoUrad  kA*€Uiif\H.%  ij» 

P(»l^t«<liciK  Hrtr^rth  A  t>e«eli»pmcni  Oi. 


POTTINC 

RWt«  Trttntt»rM«o 
LlfHt  UdHt 

C«<lt 

Caniffnt^r* 


DIPPING 

C«4lt 


When  you  ee 
the  Audax 

POLYPHASE... 

Qul  siitile  unit 

plays  ALL 
your  records 

SUPERBLY... 

and  at  less 
than  the  cost 
of  onfnary 
magnetic  pick-ups 


rpc 

'  /V'B^AAA/V- 


HIGH  VOLTAGE 
RESISTORS 


Ptdtef  IfiMrumetit  i.**  ,  iru  4U 

Prcvtwivi  Appafiiu*  C  o  .  Int  ?^l 

PrrciMun  Paper  1  uhr  IVI 

Prrmji  Product*.  I>i*  <  hiakolm  Mydcr  Co., 

Im  .  215 

PrrMo  Rei«»rdm||  C  carp  146 

Pr«*Af<^d**  MYr.  (u  160 

P>ramiil  Mectru  €jO  6u 

Radaia  C^p.  ol  Afncnca  156.  ^aaurth  i'jwtr 
Radio  Keirpior  Co.,  Inc.  5« 

Kaitmay  K*prr««  <o..  Air  ^ipree*  l>i%  162 

MatKMiQ  LteitruAl  Inurumcnt  Co.  215 

Kjyrthetm  ManuYairurinii  125 

Rraifiarue  Produti*  (  «a  252 

Rr>rre  Copper  A  Hrau.  lot  26 

Raihardfton  Company  H 

Rid^intim  Aviation,  Int  16-1 

Kogrr*  C.orp  t2 

SanKamo  llr«iiu  Co  52 

Siirnnft^  Mecirii,  Die  of  "S  C  orrusaced 
C^eniHed  C#ap  Co.  IK/> 

*Hiniilla  Magneto  Die  Hendi*  .5«iafion  C  orp  IV 
Similt  Manufarturtng  <  o  215 

Sigma  InMrumcnf*.  Iru  6^ 

.Stmpton  ftecfni  Co  IH 

Sorrnaen  A  Co.,  Int  I' 

Sprtialiy  Haitrry  C.o  IV* 

Spenter  Kennedy  I  ohoraiorire  Int  1V2 

Sprague  Flrctrii  Co  11V 

Siatkpole  C  arhon  (  o  55 

Standard  Pieao  Co  211 

Standard  Pre**rd  Steel  C  o  2PV 

Stantlard  Irlrphtme*  A  C  able*,  l.rd  16 

Sieem*  Mig  C.ti  .  In*  I'H 

I  Steward  Manufaciunng  C.o.,  D  M  201 

StiKldari  Airtrafe  Radio  C^»  195,  2(4i 

Superior  1  leitru  Co  5 

j  Suprritir  lube  C  »i  I6~ 

I  Sylvania  llrttni  PriHlutM.  In*  151,  151 

Icih  I  abiaiaione*.  Iiu'  205 

lethnology  Inttrument  C  orp  154k 

lektrtNii*.  In*  20o 

111  Inyfrumrnt  Co..  In*.  l'*t 

leiethron.  lntorp«ira(rd  21 

lrlr%i«ion  Iquipmeni  <  orp  20V 

Iclet,  III*  IKV 

liirrie*.  In*  210 

I  .'pHighi  I  ape  C  o  216 

I  lantiioil  (  orp  201 

lran%radio.  lid  INV 

1  nad  I  rai>%lorint-(  Sllg  Co.  215 

I  ripleft  Mettrival  Initrument  Co  5** 

I  urocr  Company  l''5 

I  niiHt  C  arbidr  A  C  arbon  C  orp  16r> 

I  nilrd  Irantformer  Co  Second  Cover 

1  niyerviiy  1  oudvpeakerv.  Inc  190 

V'arfIr*  C  orp  122 

Viiiorren  Invirununf  C  o  161 

5X  ard  I  omard  I  Irttric  Co  152 

eiler  Manufacturing  C  ti  I90 

5k  rvtingbouve  lieitri*  C  «>rp  10 

>X  rvon  lleifrical  Invirument  C  orp  5n 

Nkhiie  Iknial  Mig  Co.  S  S  I5M.  Ilt5 


PMC»rp>»cn|C>N  51.  SCM\IC'»:K  ....  tlT 

■ 

>1  .\KCm  K.HT  sKC  TION 
/C/«aaieed  ,44.  fttnmg) 

MKN  r 

Povition*  Vacant  .  . 21H. 

Selling  t  pppiirTnniti*^^  ■  tfered  .  .  219 

I'avition*  Wanted  219 

Selling  4  Ipportiriitt.  •>  V5  anted  .  219 

Kmployment  Sercur%  219 

SPKi'lAl.  SKk\  14  is  219 

C  ontran  \5i»rk  .  2lv 

Kebuddiiig  219 

KC2l  Il'MK.N  f 

4 1  ced  or  Surpi'ic  N'  W 

P.ir  Sale  .  ....  220  250 

W  .WTKh 

K*|inpfnrnt  246 


.\D\  1  H  1  l>k  KS  ivdk: 
.Kiicratt  Radio  lndu«tri  '>  t'o.  . 
.\nibet  Co 

.Xinerican  Kleetricai  il«  <«  4o.  liu'. 
.Vrruw  Sale*.  Inc* 
lt<  11  Aircraft  Corp 
Hrlltng,  ejeorgr  . 

Ilian  . 

t  apehafi  harnewurth  l.'orp  .  .  ■  . 
4  .iinet  Klnttonic  Sale*  ('»• 

I  IMCO  . . 

4  •■romunicatnm  Ikvtciv  .  .  . 

4  omtnumcatiiinft  Kquipment  t  <•  .2 

i  oinpacs  Comraunnatiimc  (  <- 
Diihin  Klrctronicv  C‘o  .  Inc 

Klectro  Ihevtce*.  Inc . 

t.lcttro  Impulce  {..aliuraturv  .* 
^.leftriMiirratt,  Inc 
1-  mliav<*>  Kngtneering  C  •• 

Kl'(4> . 

4  Kfuld  C  iteen .  .  . 

llaydu  Hi'w . 

Ilei^hri  Radio  C  o. 
floHfmaii  R.tdio  <  orp  . 

1  iirptim  Railiu  .... 

Morin  k  Co  »  William  I  .  . 

Iltighev  .\ircraft  Co . 

inutiumetil  A>c««iatr*  ... 

K  K  Drvrlnpment  (  o 
l.ml*  Kle«!ro  I*ro«JutiH  4 
I.eitrunic  Revrarch  lal*>>ratoriec  . 
I.rru  I ahtoatonr*.  Inc 
l.ilietiy  Klectronti*.  Im* 

Life  Kleetr«*rm»  Sale* 

I .rgn.  S  1  'll .  Inc. 

Maritime  SwitchbiWhrd 
Maxcon  (  orp.,  \\  I.  .  . 

Mtignll  C  o.,  inc  ,  Alexander 
National  I’nnm  Radio  ('orp 
Neoniatic  Int.  .  • 

Sew.iTk  Klectnc  Co,  l»u 
Niagara  Radio  Supply  C  orp 
4  k^iad  Cireen  l'<»  - .  .  . 

IVak  Klectronic*  C'o . 

Powell,  Harold  H.  .  ■ 

Prr»  ixnm  Klecirnal  Inxtnmirnt  Co 
Purrhacing  Agent*  Kxihangr  .  .. 
Katlm  C'oTporation  of  .\mriua  . 
kaiiio  Ham  Shack.  Inc 
Radio  Sale*  Co.,  AM 
Radio  Shack  Corn.  . 

Raytheitn  Mtg  Co. 

Reliance  Merchainltcing  4'  - 
Ser>i>  Tek  Pro<liicl»  Co,  Itn 
Shftro  Ttading  Corp. 

Soiithwextern  Induxlrial  Kli«tri>nic 
Sun  Radio  A  Klectronnc  4  o  .  Inc 

TAK  . 

Technical  Indea  Service  . 

Teleniarine  C*ommuniiatjon«.  4*o 
reirtrfMiic*  !.abi*r.it-»ry  Inc 
nniveraa)  Cteneral  C«»rp 
Well*  Sale*  Co 

VV>**er,  H  .  .  . 

Wevton  Cafioratonr*  . 

Winter*  Radio  l.ilN.iatnry 


Television  Power  Supplies 
Television  Test  Equipment 
V  T  Voltmeter  Multipliers 
Von  de  Groott  Generators 
Dust  Precipitators 
X  Ray  Equipment 

VOLTAGE  RATINGS  3.S  TO  125  K.V. 
POWER  RATINGS  1  TO  90  WATTS 

Alta  iwaruffacfurari  of  Prociu^a  Wiro  Abound 
N«g6  f togwfwcy  ot*d  WogoWm  fMiiturs 


RESISTANCE  PRODUCTS  CO. 

714  RACE  STREET 

MAtllSRUtC  •  kfNNSVlVANIA 


to  HI  roi.Mi^ 

triitin*  ally  « uimpetunileul  for  vperltte  •p|dl«-Mll«»n«  frttm  wave*,  re»lfi». 
awphall*.  pllfhr*.  ittiul  mlneruU  kvallubie  In  wide  rnnge  of  milling 

p4ilnl«  and  hnrdne«ar«  putlling  i-oniiMMintla  nrr  heat  rtmtlMetliig 

and  rraek  rr*lalNnl  •(  e%tr*-tnely  low  lenipernturew.  Keinuiiintentlntlon* 
•  peelAr  «InIi*.  and  marnple*  will  be  fnrnUhe«l  on  reiiueat. 


BIWAX  CORPORATION 


144S  HOWARD  STREIT 

SKOKIE,  ILLINOIS 


ionuory,  T9S0  —  ELECTRONICS 


•kU  •« 


Davrn  offrrt  a  n^w  j^oup  of  Attenuators  which 
are  designed  for  eompaetness  and  light  weight. 
This  has  been  done  as  an  aid  to  Design  Engi¬ 
neers — in  line  with  the  growing  trend  to  minia¬ 
turization  of  components. 

Ry  combining  all  the  other  well-known  Da\en 
features,  these  units  are  ideal  where  -pare  ainl 
weight  are  at  a  ftremium. 

Let  Daven  fdl  your  needs  from  o\er  .'iJHtO 
ly/M‘s  of  standard  attenuators,  ttur  Kngineer- 
iu'j  Department  will  he  glad  to  work  with  \ou 
in  selectin':  a  unit  for  vonr  spi-eifie  require¬ 
ments 


ifc  fo  Dcpf  E  1  tor  oddifionol 
int  rmotion 

The  br’.f  cqjipmcnf  deserves 
the  t.rii-.f  aftmuofors 
Always  Specity  Da*cn'’ 


DAVEN- 


NTRAL  AVENUE 
4.  NEW  JERSEY 


■C' 


•  •  •  the  new,  short  metal-cone  kinescope 
with  'Tilterplass''  face  plate 


Th,:  new  R(;A-16C>P4  offers  special  a<lvania)(es  lo  de¬ 
signers  of  large-screen  lelesision  receisers: 

Shorter  — Nearly  shorter  than  the  16AP4,  the  new, 
wide-angle  K(LA-16C>P4  permits  reduction  in  depth  of 
chassis  and  cabinet,  and  thus  makes  possible  greater  com¬ 
pactness  in  receiver  styling.  In  addition,  the  l6CiP4  per¬ 
mits  economies  in  tube  stocking,  packaging,  and  shipping. 
“Filt*r9los$''  Foe*  Flott  ()•  high-c|uality  glass  and  almost 
ffal.  the  "Fillerglass”  face  incorporates  a  neutral  light- 
ahsorhing  material  to  give  improved  contrast  h\  minimiz¬ 
ing  ambient-light  reflections  and  reflections  within  the 
face  plate  itsell.  The  circular  face  plate  provides  a  large 
picture  with  full  scan. 

Titttd  Ion-Trap  Gun  — New'  tilted  gun  ret^uires  only  a  single- 
held.  external  magnet. 

Ouodocol  S-Wn  Boso  —  Permits  use  of  lower-cost  segment 
socket. 


less  Weight  — The  R(;A-l6(jP4  weighs  substantially  less 
than  a  comparable  all-glass  tube  so  that,  with  ordinary 
precautions,  it  can  be  safely  shipped  in  the  receiver. 

RCA  Applkotlon  Engineers  are  ready  to  cu-uperate  with  you  \ 

in  applying  the  16GP4  and  associated  components  to  your  | 

specific  designs.  For  further  information  write  RC'.A.  | 

Ciommercial  Engineering,  Section  A42R,  Harrison,  N.  |. 


. , .  tiM  e<A-4aUS-CT  HwliMtal-DalUctiM  amollflar  fw  j 
lOtM  one  I21M  SrtHmt:  K(!A-6AI’S-GT  is  a  hi|ch- 
pcrtcanic,  heam  piiwcr  amplifier  uf  ihc  vinalc- 
cndctl  i>  pc  fur  use  av  a  huri/unial-dcficviiun  amplifier 
in  luw'-cuvi.  hiah-ceicienc>  ilertectiun  circuits  uf 
lelesisiun  receivers.  In  suitable  (circuiis,  unlv  unc 
b.AI'S-Ci’I  IS  revtuired  fur  ihc  luBP4  ur  I2I-F4. 


THE  FOUNTAINHEAD  OF  MODERN  TUBE  DEVELOPMENT  IS  RCA 


RA  DiO  CORPORA  TtOM  of  A  MR  RICA 


MMmmiMOM.  m,  j. 


